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By Nouiton Bicetow, M. D., ANp Isaac GERBER, M. D., 
PROVIDENCE, R. I. 
PREFACE. 


Several years ago we undertook some X-ray investigations 
of the mastoid, the results of which were published in two 
papers.’ > In these, we attempted to correlate the anatomic 
data obtainable by mastoid radiography with the clinical and 
surgical aspects of mastoid disease. As these preliminary 
studies were limited to clinically observed cases, it became 
evident that certain anatomic features could be more accurately 
determined and perhaps standardized by X-raying a large 
number of bones. In casting about for material, we naturally 
turned to Dr. B. Alex. Randall, whose collection of temporal 
bones is world famous. On requesting the privilege of radio- 
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graphing these bones, we learned that Drs. Joseph C. Beck 
and Samuel Iglauer had previously made a similar request. 
At the suggestion of Dr. Randall, it was decided that we all 
join forces, we ourselves undertaking the mechanical work 
of making the radiograms. This we have been doing for the 
past two years, but as the work is more time consuming than 
first anticipated it has made slow progress and even now is in 
nowise completed. While experimenting with various angles 
for projecting the mastoid on to the X-ray plate, we discovered 
an angle that revealed the cellular structure of the mastoid 
proper as did no other. This, which we have termed the 
occipital projection, is equally applicable to the living and now 
constitutes a part of our routine examination, being especially 
useful where the cell structure is limited as is the case in in- 
fants and young children. We have also found this projection 
most useful in correlating X-ray appearances with the modern 
ideas of mastoid development and structural variations so 
carefully worked out by Wittmaack.* As our work along this 
line is still incomplete, it was deemed advisable to present the 
new projection together with its practical applications as a 
preliminary report, this with the hearty assent of Drs. Ran- 
dall, Beck and Iglauer. 


It seemed desirable, however, to divide this into two parts, 
the one discussing the more strictly X-ray aspects while the 
other deals with anatomic and clinical correlations. Hence, 
those desirous of purely technical details are referred to the 
first part, which will shortly be published in the Journal of 
Radiology. 


It might be well at this point to state our position as regards 
mastoid radiography in general. As brought out in the first 
part, we do not consider this method of examination as a 
means by which the otologist can shift the responsibility of 
making diagnoses or deciding for or against operation, and 
we believe that the radiologist who attempts to assume 
these responsibilities is in a fair way to descredit all mastoid 
radiography. We do know, however, that this is the only pos- 
sible means we have of informing ourselves as to the anatomic 
structure of any given mastoid, unless we resort to mere guess- 
work or destructive exploration. As to the proof of this 
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statement, the hundred temporal bones so far examined were 
carefully studied externally and an estimate made as to in- 
ternal structure before their subjection to X-rays. With all 
the advantage of no obtruding soft tissues coupled with exact 
knowledge as to the location of the sinus and the intracranial 
configuration, we were absolutely wrong in about 50 per cent 
of all cases. Certain types of infection in the living, to be 
sure, are coupled with certain anatomic peculiarities ; but as to 
determining or even estimating the internal structure of a 
mastoid from its mere configuration, the above investigation 
speaks for itself. 

Before proceeding with the main discussion, we wish to pay 
tribute to the kindness and courtesy of Dr. Randall, whose 
hearty cooperation has made this work possible. 

Although it is well known that the structure of one mastoid 
may be totally unlike that of another, yet this fact receives 
little or no consideration in everyday practice. In the clinical 
study of a middle ear infection with possible mastoid involve- 
ment it is usually assumed, perhaps unconsciously, that the 
mastoid contains a certain amount of pneumatic cellular 
structure. That there is one chance in five that this is not the 
case was brought out by Cheatle.t * some fifteen years ago, 
when he demonstrated that 20 per cent of all adult mastoids 
contain practically no pneumatic cells, the “mastoid mass” 
remaining diploetic or dense as in infancy. These figures 
were recently confirmed by Turner® and Porter, so far as 
European skulls are concerned. They also made the interest- 
ing observations that the percentage of infantile mastoids 
was greater in dolicocephalic skulls than in those of the 
brachycephalic type and that infantile mastoids were decidedly 
less prevalent in primitive races than in those on a higher plane 
of civilization. As the cell content of the individual mastoid 
ranges from none at all up to the most widespread distribu- 
tion, these variations in structure apparently signify different 
degrees of development, with the infantile types at one extreme 
and the completely pneumatic at the other, while the numerous 
varieties of mixed mastoids represent the intervening stages. 

It seems self evident that the extent of an acute mastoid 
infection together with its clinical course, in fact, its entire 
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pathology, must depend in large measure upon the amount and 
the distribution of the pneumatic cells. While there is some 
dispute as to how much reliance should be placed in X-ray 
findings as regards pathology, this is our sole means of 
information both as to the amount and the distribution of the 
pneumatic cells, short of mere guesswork or destructive ex- 
ploration; though, judging by the X-ray reports as quoted in 
the current literature, this part of the examination is too often 
neglected. These reports deal with the question of haziness, 
cloudiness or the breaking down of cell walls and the like, but 
a report that gives the reader any definite idea as to the ana- 
tomic structure of the mastoid in question is decidedly rare. 
Just why important anatomic details that can be easily deter- 
mined should receive so little attention is hard to fathom, but 
is probably due to inadequate and unstandardized methods for 
describing the same. As the usual classification of mastoids 
into three types, diploetic, pneumatic and mixed, is altogether 
too general for either description or comparison, a more precise 
classification would seem highly desirable. Several such have 
been proposed, one of which was devised by ourselves." The 
latter is not purely arbitrary, but is based on the development 
of the mastoid, the various types described representing dif- 
ferent degrees of development. It would seem as though such 
a classification ought to prove useful in describing and compar- 
ing the various types of mastoids encountered in everyday 
practice. Nevertheless, this classification, though perhaps pos- 
sessing some merit, has proven, like all others, to be utterly 
useless for the purpose intended. This is due to the fact that 
the various types of structure are not so sharply differentiated 
as an abstract description would seem to indicate, but as actu- 
ally encountered one type shades into another so gradually 
that clear cut divisions are impossible. Therefore, the only 
other alternative is to devise some practical method of accu- 
rately portraying and describing the anatomy of each indi- 
vidual mastoid in terms that are intelligible to the average 
reader. 

The recent work of Wittmaack,* “The Normal and_ the 
Pathological Pneumatization of the Temporal Bone,” supplies 
a terminology that is both comprehensive and easily under- 
stood, while the occipital X-ray projection, which discloses 
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all pneumatic cell structure, renders practically every mastoid 
amenable to concise and accurate anatomic description. 
Wittmaack has demonstrated that by the end of the first year 
the pneumatic structure of the mastoid consists of a large 
antrum with comparatively smooth walls. Under normal con- 
ditions pneumatic cells then began to develop in two direc 
tions: concentrically into the lumen of the antrum and excen- } 
trically toward the periphery. In concentric pneumatization, 
bony trabeculz sprout from the walls of the antrum under- 

neath the mucous membrane. [by their fusion one with an- 

other these trabeculze form first one layer of the fine pneu- 

matic cells on the walls of the antrum and then others till the 

antral lumen becomes much narrowed. In excentric or periph- 

eral pneumatization the original marrow spaces or diploe are 

replaced by pneumatic cells, all of which is described with the 

utmost histologic detail. As pneumatization progresses toward 

the periphery the cells become larger and larger, finally ending 
in a series of broad cul de sacs. These large peripheral cells y 
are also partially subdivided by bony trabeculz that sprout up 
as in the antrum. This is a fact that should always be borne 
in mind when attempting to diagnose a pathologic breaking 
down of cell walls, for this appearance may be due to a normal 
but incomplete subdivision of the larger cells. In fact, such 
areas showing an apparent breaking down of cell walls are 
fairly common in the peripheral cells of absolutely normal mas- 
toids. (Fig. 1, 2.) Radiograms of bones are used to illus- 
trate this point because they can be reproduced much better 
than those from the living. However, the same appearance is 
frequently seen in the latter. If there be a certain amount of 
haziness in such cases, either from pathology or poor technic, 
there is quite likely to be some discrepancy between the X-ray 
reports and the operative findings, which probably accounts 
for some of the belief that mastoid radiograms are quite apt 
to be misleading. 

According to Wittmaack, a mastoid that is not completely 
pneumatized by the end of the third year or, at the very 
latest, by the end of the fifth, never becomes so later on. 
Furthermore, in a completely pneumatic mastoid, the process ss 
of pneumatization never comes to a complete halt but con- 
tinues on into old age, though at a decidedly slower pace. 
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In arrested development the disturbing factors—a detailed 
description of which is beyond the scope of this paper—have 
played their part by the end of the first year, and the earlier 
in life they come into play the more profound will be their 
effect on the process of pneumatization. In other words, re- 
stricted pneumatization is not due to infections that occur in 
later life. The following case has considerable bearing on this 
point: Figure 3 is a radiogram of Case 10 from our report of 
several years ago.'| This was taken three and a half years 
after an acute mastoid infection that recovered without opera- 
tion, though with some residual deafness and subjective symp- 
toms. There is considerable density posteriorly, in the midst of 
which are scattered scraps of pneumatic cells, evidently sclero- 
sis due to infection in adult life, as is seen when compared 
with the normal mastoid. (Figure 4.) Figure 5 is a radio- 
gram of the same mastoid taken in November, 1922, or eight 
and one-half years after the original infection, and five years 
after the plate shown in Figure 3. While it may not be so 
evident in the reproductions, yet a comparison of the original 
radiograms shows a decided increase in the pneumatic cellular 
structure; whereas, according to our old conceptions, a de- 
crease or at least a standstill is to be expected. 

Wittmaack describes the completely pneumatic mastoid as 
follows: “In accordance with the somewhat different pro- 
cedure in development, the cell net surrounding the antrum is 
relatively fine meshed, while the meshes gradually widen out 
toward the periphery and finally end in a fringe of large blad- 
derlike cells. The partitions of this network consist of com- 
paratively thin bone of about the same thickness.” This con- 
ception of pneumatic structure as a cell net constitutes a relia- 
ble basis for describing the anatomy of all mastoids, irre- 
spective of age or type of structure, providing all of the cell 
net be projected on to the X-ray plate and none of it be hidden 
by the petrous pyramid. In plates taken in the usual projec- 
tion with the two meati superimposed, the pyramid extends 
backward and obscures the cell net in the vicinity of the an- 
trum. (Fig. 6a.) While this may be of no great moment in 
large pneumatic mastoids, it is of the utmost importance in 
the examination of young children or those cases in which the 
extent of the cell net is decidedly limited. In the occipital 
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projection the pyramid is thrown forward and overlies the 
middle ear and the zygoma (Fig. 6b). As this obscures the 
zygomatic cells, both projections are necessary for a complete 
examination. 


The foregoing description of the normal pneumatic cell net 
coupled with the occipital projection elucidates a point that 
has long defied our attempts at explanation, namely, the ap- 
parent presence of diploe about the antrum of otherwise com- 
pletely pneumatic mastoids. Other observers have likewise 
been puzzled by this appearance, which has been described as 
a “dumbbell constriction in and about the antrum.” Bearing 
in mind Wittmaack’s description, it will be seen on compar- 
ing Figures 6a and 6b that this diploetic appearance is due to 
the fine meshed cell net, that normally surrounds the antrum, 
showing through the superimposed pyramid. These fine 
meshes of the normal cell net are apt to be mistaken for diploe, 
even in sectioned bones, as shown by Figure 6c, which is the 
same bone as in Figures 6a and 6b. On comparing these three 
figures, it will be seen that the occipital projection roughly 
corresponds to a vertical cross section of the mastoid in the 
sagittal planes. 


The mastoid with no pneumatic cells presents the greatest 
contrast to the completely pneumatic type, as shown by Figure 
7a. This might be termed either a diploetic, an infantile, an 
acellular or a sclerosed mastoid or one with total arrest of 
pneumatization; but if the radiologist simply state that the 
entire mastoid is diploetic with no visible evidence of pneu- 
matic cells, he will give us a clearer concept of its actual 
structure than if he merely give it a name. From this infor- 
mation the otologist will be able to visualize the anatomic 
relations fully as well if not better than by exploratory opera- 
tion. He will know that the pneumatic structure of such a 
mastoid consists of an antrum deeply placed in dense bone; 
that there may be only a very thin plate of bone between the 
antrum and either the middle or the posterior fossa or the 
sinus or all three combined; that, as even the most virulent 
infection in an antrum so situated is incapable of producing 
but few if any of the typical signs and symptoms of mas- 
toiditis, though all the more likely to give rise to intracranial 
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complications, an operation will be urgently indicated on far less 
clinical evidence than almost any other type of mastoid. In 
other words, he should not allow a patient to die of meningitis 
or some other intracranial complication while waiting for 
typical signs and symptoms of mastoiditis to make their ap- 
pearance. Even though delay be unattended by disaster, it 
should always be borne in mind that with this type of mastoid 
a middle ear discharge is quite likely to become chronic. 
Hence, in view of the constant annoyance, the loss of hearing 
and the ever present menace to life thereby entailed, a simple 
mastoidectomy is often indicated for the prevention of this 
complication, even though there be no other sign or symptom, 
save otorrhea, to justify its performance. 

That the occipital projection (lig. 7a) is a reliable guide 
as to the absence of cells is demonstrated by sectioning the 
bone (Fig. 7b). From the standpoint of development, it makes 
little or no practical difference whether the mastoid be dense 
or diploetic. In calling attention to the two infantile types, 
the dense and the diploetic, Cheatle* * emphasizes the fact that 
in the latter a layer of compact bone always separates the 
antrum from diploe. He offers no explanation as to the occur- 
rence of these types beyond suggesting an increased density 
of bone as a determining factor. From Wittmaack’s descrip- 
tion* of pneumatization it becomes evident that the layer of 
compact bone separating the antrum from diploetic structure 
is due to a conversion of the narrow spaces or diploe adjacent 
to the antrum into compact bone; while, in the case of the 
dense mastoid, this process is so exaggerated that the entire 
mastoid becomes sclerosed. In other words, these two types, 
the diploetic and the dense, are sclerosed mastoids due to total 
arrest of pneumatization, differing only in the degree of scle- 
rosis. It seems evident, however, that osteomyelitis would be 
more probable in a diploetic than in a dense mastoid, especially 
if there be a small amount of pneumatic structure by which 
an antrum infection could be carried deeper into the mastoid. 
Wittmaack has further demonstrated that the bone itself plays 
but a secondary role in the process of pneumatization. If the 
bone be dense the cells may be smaller and the cell net not so 
extensive, but in this case, if other conditions be normal, the 
entire mastoid will be small yet perfectly pneumatized. The 
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occurrence of perilabyrinthine cells is added evidence that the 
density of bone per se is no bar to pneumatization, as the 
densest bone in the body is to be found in this region. 

A very small fine meshed cell net is depicted in Figure 8a. 
This radiogram demonstrates the value of projecting the pyra- 14) 
mid forward so as not to obscure the region of the antrum, as 
may be seen on comparing this radiogram with that shown in 
Figure &b, taken in the usual angle with the two meati super- 
imposed, That the occipital projection discloses practically al! 
of the pneumatic cells that are present is again demonstrated 
by sectioning the bone (igure 8c). This is of the greatest 
importance wherever the cell net is much restricted, as is 
usually the case in very young children. The superiority of 
the occipital projection at this age becomes apparent on com- 
paring the mastoid radiograms of a twenty-two months old 
child (Figure 9a, 9b), taken with the usual and the occipital 
angles respectively. Whether or not this be brought out in 
the reproductions, a study of the original films discloses in the 
occipital projection a small but well marked cell net in the f 
vicinity of the antrum, practically all of which is hidden by the : 
pyramid when the two meati are superimposed. These two . 
mastoids, the one in the dry bone and that in the child, can be 
accurately described as follows: X-ray examination discloses 
a much restricted cell net limited to the vicinity of the antrum, 
the remainder of the mastoid being entirely diploetic. 

Infection in a mastoid of this type at this age or thereabouts 
will usually evoke the typical signs and symptoms of mastoid- 
itis, though our experience has taught us not to rely on this 
too implicitly. In the case of the adult, however, we should 
always remember that even this grade of arrested develop- 
ment may be coupled with sclerosis sufficient to mask the 
typical signs and symptoms of mastoiditis almost as effectually 
as in the acellular types. Hence the slightly pneumatized mas- 
toid is, potentially, the most dangerous of all; for the small 
amount of pneumatic structure predisposes to a deeper and, 
at the same time, to an insidious extension of virulent infection. 

\ more advanced stage of development is shown in Figure 
10. The cell net is typical in that its meshes are small in the 
antral region and gradually widen out toward the periphery. 
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It is limited, however, to the upper two-thirds of the mastoid, 
the tip being entirely diploetic. This illustrates another im- 
portant point brought out by Wittmaack in the course of his 
investigations, namely, that while the upper part of the mastoid 
is pneumatized by cells that push out from the antrum, the tip 
is pneumatized from the hypotympanum. The aditus serves 
as the outlet to the middle ear for the upper group of cells, 
while the sinus tympani, located in the posterior pole of the 
hypotympanum, performs this function for those in the tip of 
the mastoid. In the normal course of development one cell 
system so blends with the other that the difference in outlet 
becomes unimportant. 


Complete pneumatization of the upper two-thirds of the mas- 
toid with a total arrest at the tip is fairly common. The re- 
verse of this condition, while possible, seems to be extremely 
rare, and we have found no reference in Wittmaack to any 
such type of structure. Be that as it may, within the past 
year we encountered at operation a case of this type in which, 
unfortunately, the indications for operation were too evident 
and too urgent to permit of an X-ray examination. The upper 
half of the mastoid was entirely dense, while the entire tip 
and the bone for an inch posteriorly contained large pneumatic 
cells filled with pus. A chain of small deeply placed cells ex- 
tended upward along the posterior canal wall and ended ab- 
ruptly at the approximate level of the hypotympanum, though 
a due respect for the facial nerve prevented an exact deter- 
mination of this point. It might be interesting to note that 
this patient, a child of twelve, had been in extreme pain for 
two weeks with no aural discharge at any time or, for that 
matter, no paracentesis. When examined previous to opera- 
tion the drum, though congested, showed no bulging. Though 
mastoids that are dense or diploetic in the antral region and 
pneumatic below seem to be most unusual, those whose antral 
cell net is much restricted while the tip is completely pneu- 
matic are of comparatively frequent occurrence. A good exam- 
ple of this condition is shown in Figures lla, 11b and Ile. 

In a previous communication’ we described a type of mas- 
toid, long known to otologists of the Massachusetts Charitable 
Eye and Ear Infirmary as the “double decker.” The cells of 
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a “double decked” mastoid are arranged in two tiers, an inner 
and an outer, which are separated by a layer of bone closely 
resembling the inner table. We attempted to explain this type 
as a mixed mastoid with diploe in one plane and pneumatic 
structure in the other, but in the light of Wittmaack’s* ob- 
servation that the mastoid is pneumatized not by one cell 
system alone but by two which, at first, are separate and dis- 
tinct, it seems probable that the “double decked” arrangement 
is due to the antral cell system failing to blend with that from 
the hypotympanum. eccasionally the squama, which forms 
the outer antral wall and approximately the upper third of 
the mastoid cortex, extends downward over the petrosa nearly 
to the tip of the mastoid. It seems possible that this over- 
development of the squama may be coupled with an increased 
resistance along the plane of the squamomastoid suture suf- 
ficient to explain a lack of fusion of the two cell systems. At 
all events, this type of mastoid generally has a few large cells 
at the tip, and at operation the “double decked” condition is 
usually unsuspected until these tip cells are uncapped. As the 
clinical significance and the X-ray examination of this type of 
structure have been fully discussed in the previous communi- 
cation,’ to deal with them here would be mere repetition. It 
seems well to state, however, that the radiologist who does 
not make stereoscopic study a part of his routine examination 
is not likely to forewarn the otologist as to this type of 
structure. 


Again consulting Figure 10, it will be seen that in addition 
to the diploetic tip the cell net is somewhat restricted pos- 
teriorly, the cells in contact with diploe having thickened walls. 
According to Wittmaack, this latter condition is characteristic 
of arrested pneumatization due to hyperplasia of the lining 
mucosa. This increased density of bone at the periphery of 
the cell net, though probably serving as a barrier against the 
spread of infection by contact, has other accompaniments that 
render the intracranium more susceptible to blood stream 
infection. As an explanation of these points involves the en- 
tire question of mastoid development, it seems proper to 


Wittmaack does not mention the “double decked” type of 
mastoid. 
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digress for the moment in order to mention the salient histo- 
logic features of this process. 


The fetal middle ear cavities—tympanum, recessus and 
antrum—are first blocked out by bony—that is to say, car- 
tilaginous walls, and are filled with a gelatinous embryonic tis- 
sue known as mesenchyme. <A lumen begins to develop be- 
tween the fifth and sixth month of fetal life by an evagination 
of epithelium from the eustachian tube. As the lumen expands 
the embryonic tissue recedes so that the mucous membrane 
that lines these cavities is, at first, normally hyperplastic and 
consists of epithelium originating from the eustachian tube and 
subepithelial tissue derived from mesenchyme. During this 
time capillaries, channeling in from the jugular bulb, from the 
dura of both fossze and from the knee of the lateral sinus, come 
into intimate contact with the submucosa of the developing 
pneumatic cavities and their respective cell systems. Under 
normal conditions, this hyperplastic mucosa regresses to a 
mucoperiosteal membrane of such thinness that individual lay- 
ers can no longer be differentiated, the vascular communica- 
tions with the dura, the sinus and the jugular bulb being 
thereby obliterated. In the tympanum, the recessus and the 
antrum this regression is either completed by the end of the 
first year or probably not at all; if the mucosa remain hyper- 
plastic its vascular connections also persist. The completion 
of the middle ear cavities marks the end of the first period of 
development ; the second, which is characterized by the forma- 
tion of the pneumatic cells, closely follows. 


soth the hypo- and epitympanic as well as the antral cells 
are formed in two ways: lirst, by the fusion of bony trabecu- 
le that sprout from the walls of the respective cavities, fol- 
lowed by evagination of the lining mucosa into the spaces thus 
formed; second, by progressive transformation of the adjoin- 
ing marrow spaces into pneumatic cells. Before these spaces 
actually hecome pneumatic they undergo preliminary transfor- 
mation. As the mucosa of the middle ear cavities has pre- 
viously regressed to a thin mucoperiosteal membrane the mu- 
cosa adjacent to a marrow space, about to be pneumatized, 
becomes vascular and somewhat thicker. A cone of this thick- 
ened subepithelial tissue then forces its way into the marrow 
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space and displaces the marrow content. The continued 
growth of this cone causes an absorption of bone, with the 
result that several spaces are thus thrown into one. The peri- 
vascular tissue of capillaries from the dura of both fossz, the 
lateral sinus and the jugular bulb, respectively, also take part 
in this preliminary process. Hence, when the former marrow 
space becomes pneumatic by evagination of epithelium from 
the adjoining pneumatic cavity the mucous membrane that 
lines the newly formed cell is at first normally hyperplastic 
and has the same vascular connections as the respective middle 
ear cavity from which it originated. These are, likewise, sev 
ered when the mucosa regresses to a thin mucoperiosteal mem- 
brane; but if regression does not occur and the mucosa re- 
mains hyperplastic these vascular communications with the 
dura, the sinus or the jugular bulb also persist. Moreover, 
instead of an absorption of bone, as at first, a deposition of 
' bone then ensues, causing the cell walls to become much thick- 
ened. If, during the first year, when the mucosa of the middle 
ear cavities is normally hyperplastic, some disturbing influence 
prevents its complete regression or renders it even more hyper- 
’ plastic, the mucosa may be so thick that evagination of epithe- 
lium into the spaces prepared for the same becomes impossi- 
ble. As this hyperplasia is limited to the superficial layers 
of the mucous membrane it does not interfere with preliminary 
transformation of the marrow spaces but, on the contrary, ac- 
tually favors this process, so instead of these spaces being 
further transformed into pneumatic cells they are eventually 
converted into dense bone. In the case of the diploetic mas- 
toid this explains the layer of compact bone that separates 
the antrum from diploe. So far as their development is con- 
cerned there is no essential difference between this and the 
completely dense mastoid, except that in the latter type the 
sclerosing process has been more active. 

At first glance it would seem as though a deposition of bone 
sufficient to obliterate the marrow spaces would also obliterate 
the vascular connections of a hyperplastic mucosa, but such 1s 
not likely to be the case, for when bone opposes a blood vessel 
; the bone, not the vessel, succumbs. An aneurism, for example, 
will invariably erode any bone in the body that tends to ob- 


struct its growth. Therefore, whenever the radiogram dis- 
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closes an infantile type of structure or a restricted cell net 
whose peripheral cells show thickened walls the possible vas- 
cular communications with adjacent intracranial structures 
should be kept in mind. Dry temporal bones with restricted 
pneumatic development frequently show numerous pin point 
openings at the knee of the sinus. Whether or not these open- 
ings represent direct vascular communications between the 
mastoid and the sinus in the living is of course open to ques- 
tion, though they are certainly suggestive. This point could 
probably be determined by injecting fresh material or possibly 
wet specimens. 


As mentioned before, the tip of the mastoid is pneumatized 
not from the antrum but from the hypotympanum. In the pre- 
liminary transformation of the marrow spaces in this region 
the process begins at the sinus tympani and, proceeding back- 
ward and downward, takes in the marrow spaces surrounding 
the facial nerve. This is a point well worth remembering 
when extirpating the deeper cells of the posterior canal wall. 


While certain disturbing influences* may affect the super- 
ficial layers of the mucosa with consequent persistence or even 
an exaggeration of the original hyperplastic condition, other 
causes may give rise to fibrosis of the deeper layers without 
superficial effects. In this case the submucosa will be inca- 

*Wittmaack believes that hyperplasia of the mucosa is caused 
by the entrance into the tympanum of amniotic fluid, meconium, 
etc., during fetal life, or more probably at birth; or the entrance 
of vomitus, etc., during the first year of life; that this material 
sets up a foreign body irritation which is coupled with a low 
grade infection that is insufficient to produce symptoms such as 
perforation and discharge. Wittmaack believes that this accounts 
for the great frequency with which collections of pus are found 
at autopsy in the middle ears of young children. Solowzow found 
this condition in over 90 per cent of all children coming to 
autopsy. It has been designated otitis media concomitans, otitis 
media neonatorum and otitis media of the suckling. Fibrosis, 
on the other hand, he believes to be due to acute middle ear in- 
fection during the first year of life. 

The recent investigations of Dean and his workers are most 
interesting. They have found collections of pus and a thickened 
mucosa in the sinuses and the middle ears of rats fed on a diet 
deficient in fat soluble vitamin A. This work is suggestive, at 
least, as regards otitis media neonatorum and the etiology of a 
hyperplastic mucosa. 
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pable of carrying out a preliminary transformation of the 
marrow spaces, while the epithelium may sink into them 
directly. In this event the pneumatic cells thus formed will be 
small and limited in extent (Fig. 12), though not to the same 
degree as in cases with intense hyperplasia. Such pneumatic 
cells will have neither the thickened walls nor the vascular 
connections that are found in arrested pneumatization with a 
hyperplastic mucosa. There are probably innumerable cases 
of arrested development in which both factors come into play. 


This in barest outline is the process of normal and abnor- 
mal pneumatization, as described by Wittmaack, and is thrust 
into this particular paper because of its extreme importance 
in the interpretation of mastoid anatomy. 


Another type of structure that requires mention is the over- 
pneumatized mastoid. (Fig. 13a.) Wittmaack believes this 
is due to a hyperplasia of the mucous membrane too slight 
to prevent or even hinder evagination of the epithelium and 
yet sufficient to so stimulate preliminary transformation of the 
marrow spaces that not only the mastoid proper but the bone 
adjacent becomes widely pneumatized. The usual projection 
is more useful than the occipital for the study of this type of 
mastoid, as will be seen on comparing Figures 13a and 13b. 
The upper portion of the mastoid shown in Figures 14a and 
14b is extensively pneumatized, while the tip is entirely dense. 
On the basis of Wittmaack’s theories, this indicates that dur- 
ing the course of development there was a slight hyperplasia 
of the mucous membrane of the antrum sufficient to induce 
an overdevelopment of the antral cell system, while the mucosa 
of the hypotympanum was so intensely hyperplastic as to 
prevent pneumatization of the tip. 


If the mucosa be somewhat more hyperplastic than was, 
presumably, the case in Figures 13a and 13b and the upper 
portion of Figures 14a and 14b, the cell net may be normai 
in extent, but with partitions between cells much broader and 


more diploetic than under normal conditions. This kind of 
structure is shown at the periphery of the cell net in Figures 
15a and 15b. Though a mastoid of this type appear com- 


pletely pneumatic, it may in reality be a mixed mastoid with 
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the pneumatic structure intermingled with diploe, in contra- 
distinction to the other variety in which the two are segre- 
gated. (Figs, 8, 9, 10.) 


Under these conditions it would seem quite possible for a 
mastoid infection to set up a low grade osteomyelitis in the 
framework of the cell net that might remain dormant for some 
time after typical signs and symptoms had disappeared, a 
condition that might account for some of the cases of socalled 
“latent mastoiditis.”. As it is obvious that no hard and fast 
line can be drawn between this and the completely pneumatic 
mastoid, the added information to be gained from stereo plates 
is usually necessary in order to distinguish between these two 
types. 


The structure of the pneumatic mastoid permits of rapid 
and widespread infection, which often dies down about as 
quickly as it flares up. This behavior is usually attributed to 
the large size of the cells, which is presumed to insure good 
drainage—a most inadequate explanation at best—which in 
the light of present knowledge becomes absolutely untenable. 
For how can their mere size favor the drainage of the mastoid 
cells, inasmuch as they must all drain through the fine meshed 
cell net that surrounds the antrum? 


As mentioned in our communication’ of several years ago, 
changes in aeration that result from a middle ear and mastoid 
infection probably account both for the abrupt onset of stormy 
and threatening symptoms and for the rapid subsidence of 
the same, so often observed in the case of pneumatic mastoids. 
As an otitis media first renders the eustachian tube imper- 
meable, absorption of air from the middle ear cavities and the 
pneumatic cells naturally follows, while the resulting venous 
congestion of the lining mucosa is the best possible prepara- 
tion for a rapid spread of infection. It seems probable, how- 
ever, that incision of the drum membrane or even spontaneous 
perforation not only promotes drainage but also tends to re- 
aerify the middle ear and the mastoid cells, thereby restoring 
the air pressure within these cavities, approximately, to that 
of the surrounding atmosphere. This, while reducing con- 
gestion, probably tends to expel secretions from the mastoid 
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cells, with the result that patients not infrequently recover 
before the final arrangements can be made for mastoidectomy. 


As the mastoid begins to reaerify, the X-ray discloses iso- 
lated cells in the vicinity of the antrum that are clear as con- 
trasted with the general haziness of the rest of the mastoid. 
When this appearance is found while the clinical symptoms 
are at their very height, as is sometimes the case, marked 
improvement usually follows within the next twenty-four 
hours. Such cases, however, do not always go on to complete 
recovery. Those that do not probably contain diploe, either 
in the cell walls or at the periphery of the cell net, in which 
an osteomyelitic condition has become so firmly established 
that reaerification of the pneumatic cells does not suffice to 
restore the mastoid to normal; while, in the completely pneu- 
matic mastoid, if the infection has not actually destroyed the 
cell walls, reestablishment of the normal air content is prob- 
ably all that is required to bring about healing. In addition 
to purely mechanical factors the beneficial effect of oxygen 
on the suppurative process is to be considered. 


SUMMARY. 


We believe the foregoing demonstrates that variations in 
anatomy are dependent on the degree of pneumatic develop- 
ment. <A study of our complete series of X-ray films is even 
more impressive in this regard, for they show about every 
possible gradation, all the way from the completely acellular 
mastoid to the most widespread pneumatization, while the ana- 
tomic variations described and illustrated in this paper are 
merely the outstanding types of structure. In view of the 
fact that the structure of one mastoid is likely to vary so 
widely from that of another, it seems self-evident that in every 
serious middle ear infection the anatomy of the mastoid in 
question should be considered along with the clinical evidence 
in the case. Our textbook descriptions of the pathology and 
the symptomatology of mastoiditis together with the indica- 
tions for operation are all based on the typical mastoid. As 
there is apparently no such thing as a “typical” mastoid, 1t 


would seem as though these descriptions should be revised so 
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as to conform more closely to the main types of mastoid 
structure as they actually occur. 


We believe that Wittmaack’s description, both of pneumati- 
zation and of types of structure, provides a most satisfactory 
basis for the interpretation of mastoid anatomy. However, 
we do not wish to give the impression that we accept his the- 
ories and conclusions unreservedly, for one thoroughly famil- 
iar with his work will see that this paper is based chiefly on 
his observations, with but incidental reference to his theories 
and conclusions. We are fully aware of the objections that 
can be raised against the latter, but to reject the entire work 
for this reason alone seems to us most illogical, for in passing 
judgment on its worth three factors should be considered. 
First and foremost, do these observations and investigations 
give us the actual facts as regards complete and incomplete 
pneumatic development or, as Wittmaack expresses it, regard- 
ing normal and pathologic pneumatization? As to this, a re- 
view of the literature and consultations with several eminent 
embryologists have disclosed, so far as we have been able to 
determine, no investigations whatever in which the histologic 
processes of pneumatization have been observed and de- 
scribed. We therefore believe that Wittmaack’s observations 
in this regard are not to be rejected unless disproven by sub- 
sequent investigations of a similar nature. If we but famil- 
iarize ourselves with Wittmaack’s work we are then fully able 
to form our own conclusions as to its practical applications, 
and whether or not our conclusions agree with those of Witt- 
maack seems of little consequence. Furthermore, whether we 
accept his explanation as to the causes of incomplete pneu- 
matization, or whether we can offer a more logical explanation 
of our own, or whether we hold this question in abeyance 
seems to us of relatively minor importance. 


Without going into purely technical details, it seems well 
to conclude with a few general remarks as to X-ray examina- 
tion. If this is to be of any real use to the otologist, it is ob- 
vious that it must be adequate as well as technically perfect. 
We ourselves do not believe that the structure of any mastoid, 
with the possible exception of infants, can be accurately de- . 
termined by means of one flat plate, no matter how projected 
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or how perfect the technic. After a thorough trial of the pro- 
jections devised by others as well as those devised by our- 
selves, we believe that an adequate examination requires three 
plates for each mastoid; a streoscopic set in the usual angle 
with the two meati superimposed and a flat plate in the occip- 
ital projection. The former shows both the structure and 
general relations of the mastoid in three dimensions, while the 
latter discloses whatever cell net be present in the mastoid 
proper, much the same as would a vertical cross section in the 
sagittal plane. If conditions be such that but one plate can 
be taken, we have found the occipital projection to be the most 
useful, especially where repeated examinations are indicated. 
If double intensifying screens and films be used the radiation 
otherwise required is so reduced that repeated examinations 
can be made without danger. 

While in nowise minimizing the pathologic conditions that 
may be disclosed by X-ray examination, we are firmly con- 
vinced that focusing the attention solely on this feature has 
been a potent means of discrediting mastoid radiography in the 
eyes of many otologists; for, as a matter of fact, the well 





trained otologist does not need to have the radiologist make 
his diagnoses or tell him when to operate. We do believe, 
however, that regardless of age or type of structure, an accu- 
rate foreknowledge of mastoid anatomy can be obtained by 
means of the X-ray and by this means only. Given this in- 
formation, it is possible to determine the grade of development 
and to form some conception of the histologic structure of the 
individual mastoid. These questions then cease to be purely 
academic, but on the contrary, if brought to bear on the every- 
day problems of mastoid disease, it would seem as though 
diagnosis, prognosis and the establishment of indications for 
operation would be placed on a more scientific, less empiric 
basis than is otherwise possible. 
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FIGURE 1. 
Large cell in tip. Incomplete trabeculation, simulating broken- 
down and frilled-out walls. 

















FIGURE 2. 
Same condition as Figure 1, somewhat more pronounced. 

















FIGURE 3. 

Mrs. H. Examined in 1917, three and one-half years after an 
acute mastoid infection. Recovery without operation. Consider- 
able density posteriorly, in midst of which are scattered scraps of 
pneumatic cells. 

















FIGURE 4. 
Mrs. H. Left normal mastoid, showing completely pneumatic type. 








































FIGURE 5. 
Mrs. H. Right mastoid, examined in 1922, five years after Figure 
3. Definite increase in cellular structure. 

















FIGURE 6-A. 

Completely pneumatic mastoid, projected in usual manner with 
internal and external auditory meati superimposed. Note how 
petrous pyramid is projected backward, obscuring region of antrum. 
(Arrow.) 









































FIGURE 6-B. 

Same mastoid, taken with occipital projection. Pyramid is pro- 
jected forward over tympanic cavity and temporomandibular joint. 
Antral portion of mastoid unobscured. Note fine meshed cell net 
in this region. 





FIGURE 6-C. 

Same bone in vertical cross section, sagittal plane. Note that 
occipital projection (Fig. 6-B) shows approximately same cell dis- 
tribution as this sectioned bone. Arrow points to fine meshed 
cell net in outer antral wall, resembling diploe. 
































FIGURE 7-A. 

Occipital projection showing complete absence of pneumatic cells. 
Lateral sinus very prominent, due to superficial and forward po- 
sition. 





FIGURE 7-B. 
Same bone sectioned. Arrow points to compact bone separating 
antrum from diploe. Several tiny depressions are seen in outer 
entral wall. 































FIGURBD 8-A. 
Occipital projection, showing a fine meshed cell net (arrow) in 
immediate vicinity of antrum. 

















FIGURE 8-B. 
Regular projection. Cell net almost entirely obscured by back- 
ward projection of petrous pyramid. 

















FIGURE 8-C. 
Sectioned bone. A—Fine meshed cel] net about antrum. B— 
Compact bone separating antrum from diploe. 

















FIGURH 9-A. 
Child 22 months old. Regular projection. A—Tympanic cavity. 
B—Pyramid obscuring antral region. 





























FIGURE 9-B. 
Same child, occipital projection. A—Small but definite cell net 
seen about antrum (arrow). B—Pyramid projected forward. 

















FIGURE 10. 

Occipital projection. Upper two-thirds shows typical pneu- 
matic cell net, with fine meshes in region of antrum widening out 
toward periphery. There is some limitation of cell net posteriorily, 
while tip is entirely diploetic. Note thickening of peripheral cell 
walls. 





























FIGURE 11-A. 
Usual projection. Tip completely pneumatic. Considerable limi- 
tation of cell net in upper half. 














FIGURE 11-B. 
Occipital projection. Partial development of upper half seen 
more clearly. This demonstrates superiority of occipital projec- 
tion in depicting region of antrum. 































FIGURE 11-C. 

Vertical cross section, sagittal plane. Again demonstrates that 
occipital projection brings out cell net practically as well as section | 
of bone. (This bone was sectioned further, but no additional pneu- if 
matic cells were found in upper half.) ii 

















FIGURE 12. 
Cell net very much limited in extent. All cells are small, without 
thickening of peripheral walis. Lateral sinus superficial and 
forward. 




















FIGURE, 15-A. 
Usual projection. Extensive pneumatization, cells reaching 
‘ through zygoma to temporomandibular joint. 

















FIGURE 13-B. 
Occipital projection. This view does not reveal cells in region 
of zygome as well as usual projection. 

















~~ 






























FIGURE 14-A. 
Usual projection. Extensive pneumatization of upper portion, 
while tip is completely diploetic. 

















FIGURE 14-B. : 
Occipital projection. Shows sharp limitation of penumatic struc 
ture and thickened peripheral walls near tip 
























FIGURE 15-A. 
Occipital projection. Cell net shows limitation posteriorly. All 
celis are thickened. 
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FIGURE 15-B. 1 
Sectioned bone, showing same condition. , 













































L. 


THE INCIDENCE AND HISTOPATHOLOGY OF 
BONE AND CARTILAGE IN THE TONSIL.* 
By Cart VERNON WELLER, M. S., M. D., 
ASSOCIATE PROFESSOR OF PATHOLOGY, UNIVERSITY OF MICHIGAN, 
ANN ARBOR. a) 

To the clinician, the occurrence of larger or smaller nodules ii 
of bone and cartilage in the tonsillar capsule and stroma, pal- 
pable to the examining finger or mechanically interfering with 
operative procedures, has always been a matter of great inter- 
est. Similarly, the histopathologist, whose microscopic sections 
reveal an altogether unexpected incidence of such nodules, 
many of them so small that they could not be detected other- 
wise, finds that their occurrence and histogenesis throw light 
upon an important part of the pathology of the tonsillar region. j 
Although Barnes? dismisses the finding of bone and cartilage ‘ 
in the tonsil with a word, the increasing bibliography upon this HT 
subject, and especially the persistent appearance in the same 
journals of successive articles dealing with it, bear witness 
to the interest which it arouses. The latter point may well be 
illustrated from the ANNALs, in which there have appeared the 
papers of Grosvenor® (1908), Kelsey'* (1911), Grove’ 
(1916), Albert and Douglis' (1917) and Forman‘ (1918). 
That such a sequence of reports seemed desirable and neces- 
sary has been due to the fact that no one of them has decis- 
ively established either the frequency of occurrence of such 
nodules of cartilage and bone or the relative parts played by “i 
chronic inflammation and inherent tissue potentiality in their 
genesis. 

It seems unnecessary to give an extended review of the 
literature of bone and cartilage in and about the tonsil since 
the first reported cases of Orth®’ in 1893. A bibliography is 
appended and to its more important items reference will be 
made at appropriate points. However, there are three impor- 
tant aspects of this literature to which general reference must ; 


*From the Department of Pathology, University of Michigan. 
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here be made, since they mark stages of progress in the growth 
of this subject. Many of the earlier papers report the occur- 
rence of gross islands of bone and cartilage, such as interfered 
with the removal of the tonsil, and attention was paid to the 
continuous or discontinuous relationship of these to the styloid 
process. In another, and in part simultaneously appearing 
group of papers, we find case reports of a few instances, per- 
haps only one or two, in which bone or cartilage was discov- 
ered in the course of microscopic examination of the tonsil. 
In the erroneous belief, based upon a limited experience, that 
such a finding was highly unusual, a single observation was 
considered worth reporting. In the third place, from the 
standpoint of etiology, the earlier literature was highly contro- 
versial, and arguments for and against metaplasia associated 
with chronic inflammation as contrasted with developmental 
disturbances and growth of “embryonal rests” play an impor- 
tant part; while in more recent papers increasing attention 
is given to the embryologic history of the parent tissues and 
their inherent powers of proliferation and metaplasia. 
Material and Method.—About 15,000 pairs of faucial ton- 
sils have now been examined microscopically in the pathologic 
laboratory of the University of Michigan. These have been 
fixed routinely in formol, into which they are placed in the op- 
erative clinics. Upon receipt in the laboratory they have been 
bisected longitudinally in a plane at right angles to the oro- 
pharyngeal surface, and one-half of the tonsil has been embed- 
ded in paraffin for sectioning, regardless of its size. The sec- 
tions have been cut from the surface produced by the bisection, 
thus giving the largest possible area of tonsil tissue for exam 
ination and one which presents at the same time surface mu 
cosa, longitudinal and cross sections of the ramifications of 
many of the crypts, the septa between crypt systems and the 
capsular structures. Such an enormous material can not he 
examined in serial sections, but experience has shown that 
pathologic changes of importance will rarely be missed in a 
systematic field-by-field examination of a few sections oriented 
according to the method developed in this laboratory. Hem- 
alum and eosin staining has been employed routinely, with 
special stains as indicated. 
In a majority of the cases the original pathologic diagnoses 
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were made by Dr. A. S. Warthin, and upon this accumulated 
data I have been permitted to draw freely. For the statistical 
purposes of this article, however, the writer has made a sys- 
tematic field-by-field reexamination of the sections from 1,000 
consecutive pairs of tonsils with special attention to the points 
here considered. It so happened that in these 1,000 consecu- 
tive cases there were 76 in which the age was not known. In 
order to have age incidence data for 1,000 cases available, 76 
additional consecutive cases of known age were included. Two 
series of cases are therefore considered in appropriate sections 
of this report: 1,000 consecutive cases and 1,000 consecutive 
cases of known age. As will be pointed out, there were slight 
differences due to chance distribution in the bone and cartilage 
incidence in the two series. In a very few cases one tonsil 
only was received, but this occurred so infrequently that it 
need not be considered in a mathematical analysis of the 
material. 

The large number of cases here considered, far in excess 
of any other report upon this subject, renders the factor of 
chance distribution negligible; and the consecutive nature of 
the series chosen for statistical study nullifies any criticism 
based upon the fallacy of random sampling. Thus the two 
forms of error, most often met in medical statistics, are avoid- 
ed. There are, however, serious sources of error, inherent in 
the methed itself and of chief importance in their effect upon 
the percentage of incidence of bone and cartilage. These all 
operate in the same direction, depressing the ascertained 1n 
cidence below the actual fact, so that all figures here presented 
represent a minimum value demonstrably lower to an unknown 
degree than the true incidence. lor example, bone and carti 
lage may be left behind in the course of removal of the tonsil, 
or may tear out in the cutting of the section through their 
ereater resistance to the microtome knife, the resulting ragged 
artefact revealing nothing to show what may have been pres 
ent. Moreover, in the examination of a relatively small num- 
ber of sections, one or two, from each tonsil, those islands of 
cartilage and bone which are located in the more anterior and 
posterior portions of the capsule are necessarily missed. This 
is not as effective a source of error as might be imagined, for 
the tonsils having bone or cartilage in such situations usually 
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have multiple nodules elsewhere as well. Nevertheless, the 
inability to study serial sections in dealing with so extensive 
a material cannot do otherwise than produce subminimal val- 
ues for incidence. The writer is fully aware of certain other 
sources of error inherent in dealing with material in which 
a large number of variable factors are simultaneously opera- 
tive. It may well be that the presence of bone and cartilage 
in the tonsil favors those conditions which bring the patient 
to the otolaryngologist, or that, on the other hand, such condi- 
tions may have had some causal relationship to the production 
of the bone and cartilage. In that connection it must be re- 
membered that the only claim made for the figures here set 
forth is that they represent a minimum incidence value for 
bone and cartilage in tonsils removed at operation. It is the 
belief of the writer that the incidence in the general popula- 
tion, if obtainable by the same method, would not be far dif- 
ferent from the value here ascertained, a belief based upon 
the :elatively slight manifestations of disease which have been 
deemed sufficient to warrant tonsillectomy. 
INCIDENCE. 

General Incidence.—The tonsils from 1,000 consecutive ton- 
sillectomies examined histologically show cartilage or bone, 
or both, in 209 cases, an incidence of 20.9 per cent. Few sim- 
ilar series are offered for comparison in the literature. In 50 
tonsils from 37 different individuals Reitmann** found bone 
or cartilage in 17, or 34 per cent. Apparently, these were from 
14 individuals, an incidence of 38 per cent on a basis similar 
to ours. In the material from 412 autopsies Lubarsch'® found 
bone and cartilage 65 times, or 15.77 per cent. Maclachlan‘’’ 
collected eleven cases among 350 pairs of tonsils, an incidence 
of a little over 3 per cent. Forman’ found only one specimen 
containing cartilage in the examination of 290 consecutive 
pairs of tonsils. This remarkably small incidence may have 
been associated, he suggests, with an almost equally low per- 
centage of tuberculosis. Irom our experience, we know that 
some other factor must have been operative, for the coinci- 
dence of those two conditions is no more frequent than chance 
association demands. It must be understood that for reasons 
which have already been given the incidence of 20.9 per cent 
determined by us is a minimum figure. Also, in any series, 
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the age distribution in the entire group will be found to greatly 
influence the incidence. Comparisons can be made profitably 
only when such factors are considered. 

In the 209 cases positive for bone and cartilage, in the series 
here reported, 53 showed cartilage in both tonsils, while in 
156 it was found in but one. Similarly of the 59 with bone, 19 
showed bone in both tonsils and 40 in only one. The 59 cases 
in which bone was found are all included in the 209 showing 
cartilage. In other words, while bone was never found with 
out some cartilage occurring also, it was found in but 28.3 per 
cent of the cases showing cartilage. 

Incidence as Influenced by Sex.—In the 1,000 consecutive 
pairs of tonsils there were 579 from male patients and 421 from 
female patients. The former vielded 126 cases showing bone 
or cartilage, an incidence of 21.76 per cent. The 421 cases in 
females yielded 83 positive cases, an incidence of 19.71 per 
cent. The difference between the percentages of incidence in 
the two sexes is without sigtificance, falling well within the 
range of error inherent in the method of selection and analysis 
of this material. 

Incidence as Influenced by Age.—In the 1,000 consecutive 
tonsil cases of known age (a slightly different series than the 
one considered for general and sex incidence) 205 cases 
showed the presence of bone or cartilage or both. The young- 
est positive case was at age three, with three positive cases at 
age four and five positive cases at age five. The oldest posi- 
tive case was found at age 59, with two at 56 and two at 55. 
Since this material was surgical in origin and not derived from 
the autopsy table, the extremes of life have but a meager rep- 
resentation. The incidence just given is therefore illustrative 
only of the fact that bone and cartilage may be met with at any 
age. 

The average age of the 1,000 cases was 18.722 years, while 
] 


the average age of the cases showing cartilage and bone was 


24.263. That advancing years increase the incidence is still 
more evident when it is noted that the average age of the 795 
negative cases was 17.295 years, making a difference of almost 
exactly seven vears in the average ages of the two groups 
Moreover, it must be borne in mind that those in the second, 


third and fourth quinary periods of life constitute the group 
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from which the larger proportion of the tonsillectomies is done. 
If consecutive cases are considered, this period, therefore, will 
have undue weight in determining the average age, provided 
the incidence of bone and cartilage is not fairly uniformly dis- 
tributed throughout the vears of life, and it is evident from 
the average ages of the positive and negative cases in this 
series that further analysis as to age distribution is indicated 
for the same reason. 

If, then, the cases be segregated according to age periods 
and the percentage of bone and cartilage incidence be deter- 
mined separately for each period, the following table can be 
constructed : 


TABLE I. 

Age Period TotalCases Positive Negative Incidence 
en ee ; ie 9 66 12% 
6—10 ........... inc MSO 23 213 10 
it 2S) ere . 187 20 167 11 
| ae 133 32 101 on 

i SS, 120 30 90 33 

20—30 «.....:..:...... SO 34 56 61 

31—40 ............. . 96 35 61 57 

41—73 ....... 2 es 22 4] 54 
1,000 205 795 


The change of incidence is shown graphically in Figure 1, 
in which the values of the final column of the table are plotted 
as if the cases were concentrated in the terminal year of each 
age period. It will be noted that in spite of the large number 
of cases considered and the consequent reduction in error, the 
incidence of bone and cartilage remains practically constant 
for the first 15 years of life. It then rises rapidly in the next 
fifteen years to a level five times as high, where it remains 
without further increment, the slight downward tendency in 
the later years probably being an inaccuracy introduced by the 
greatly lessened number of cases. 

HISTOPATHOLOGY. 

Cartilage and bone are found only in the connective tissue 
structures of the tonsil, the capsule and the trabecule. Appar- 
ent exceptions to this rule occur, in which islands of cartilage 
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are found close to the pharyngeal mucosa or partially included 
within lymphoid tissue. Careful examination will always show, 
however, that such islands of bone or cartilage are entirely 
included within extensions from the capsule and never within 
the actual substance of the lymphadenoid tissue. (See Fig- 
ure Ss.) 


In searching for the occurrence of these substances it 1s 


noted that cartilage is more frequently found in association 
with the small mucous glands of the tonsillar capsule ( ligures 
2, 4 and 5), particularly the group occurring near the lower 
pole, than in any other situation. This finding is met with 
so frequently that the tonsils showing it constitute a special 
group of cases. In this location it occurs in even very young 
children, in whom it is by far the most frequent type and in 
whom it is oftentimes found unassociated with any increase 
in the general stroma of the tonsil. When thus found, it 
may be the only nodule of cartilage present. Groups of volun- 
tary muscle fibers are frequently associated with the cartilage 
and mucous gland alveoli in this type, but it is very rare to 
find ossification in the islands of cartilage occurring in this 
situation. 

With this group of cases can be contrasted another, occur- 
ring more frequently in older patients, although we have seen 
it a number of times in children under six years. In these 
there is no special association of the bone and cartilage with 
the mucous glands, but the association is with an increase of 
stroma and fibrosis of the supporting tissue. The islands of 
bone and cartilage are usually multiple (Figure 3), sometimes 
very numerous and tend gradually to coalesce, forming in ex- 
treme cases a ramifying skeletal mass occupying the thickened 
capsule and trabecule. In this type ossification is very apt to 
occur, 

Membranous osteogenesis has not been found in any in- 
stance and probably does not occur in the tonsil. Therefore 
bone is never encountered without cartilage being present also. 
However, there are several instances in our total series in 
which the rim of cartilage surrounding an island of pone is so 
narrow that it might be very easily overlooked if not closely 
examined. In such cases, the usual progression of connective 
tissue to cartilage and of cartilage to bone is apparently inter- 
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rupted, in that the new formation of cartilage practically ceases 
while bone formation continues until the cartilage is almost, if 
not quite, exhausted. 

In those tonsils in which the supporting connective tissue 
contains numerous islands of cartilage and bone, all stages in 
the histogenesis of those tissues may be found at the same 
time. The process is progressive and continuous, leading from 
dense connective tissue, microscopically showing little to dif- 
ferentiate it from any other connective tissue, to hone with well 
developed Haversian canals and a highly vascularized bone 
marrow. The process may, however, be retarded or checked 
at any stage. 

The connective tissue of the areas in which cartilage is to 
develop (except those islands of cartilage developing in asso- 
ciation with mucous glands) would in most cases be considered 
to be increased in amount, so that in a descriptive diagnosis 
such expressions as “increased stroma” or “fibrosis” would be 
applied to such a tonsil. This connective tissue is, perhaps, 
somewhat more coarsely fibrillar and shows a slightly greater 
tendency to form whorls than that ordinarily found. In such 
an area a very small, rounded localized center appears in which 
the fibrillar structure is less evident and the eosin staining 
diminished in intensity. As these changes become more 
marked, the cells become more rounded, their cytoplasm clearer 
and the nuclei oval or spherical (Figures 6 and 7). Such 
cells come to lie in a matrix which is more clear and which, 
with nearly complete loss of evidence of fibrillze, becomes some- 
what mucinoid, staining bluish with hemalum. In such areas, 
now closely resembling cartilage, the cells come to have char 
acteristic clear capsular spaces, but show a more uniform dis 
tribution and less grouping than is usually seen in cartilage in 
t 


1¢ 
if 


other situations. This indicates relatively little growth of 
islands of cartilage through proliferation of their fully « 
ferentiated cells. [n full accord with this is the evidence of 
peripherai extension, for the process of transformation of con- 
nective tissue into cartilage may at times be found in all stages 
in the surrounding zone. In other instances the surrounding 
connective tissue becomes somewhat compressed and laminated 
and forms a definite capsule or perichondrium for the cartilage 
nodule. While no vessels are found in the substance of the 
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cartilage, the connective tissue capsule may be well supplied. 
The formation of the cartilage is therefore a process of direct 


metaplasia. 
Calcification of the cartilage is the first step toward bone 
formation. The cartilage cells usually become larger and 


more globose while lime salts are deposited in a network of 
delicate trabeculz around and between them. This deposit of 
lime salts in the matrix continues until a heavy and some- 
times coarsely granular mass is formed, staining a deep pur- 
plish blue with hemalum and eosin (Figures 9—12). True 
bone is formed only with the destruction of this primary cal- 
cification by a vascular osteoclastic and osteoblastic tissue, 
which is derived in part, and perhaps entirely, from the sur- 
rounding capsular structures. The source and nature of the 
cells concerned in this process present the same difficulties of 
interpretation as in endochondral ossification elsewhere, a 
process which the further elaboration of true bone in the tonsil 
resembles in every particular... In a number of instances we 
have seen the usual convex surface of the nodule of partially 
calcified cartilage indented by a fibroblastic and angioblastic 
bud apparently invading it from the vascular capsule. This 
is apparently the method by which the osteoblastic tissue 
reaches the interior of the nodule. Then by repeated phases 
of formation and destruction the bony area enlarges periph- 
erally, but soon comes to have a fully developed marrow space 
in the interior, which may contain a fatty, highly vascular mar- 
row (Figures 13 and 14). The surrounding bone shows 
typical lacunz, leaving no room for the doubt expressed by 
Grove" as to the occurrence of true bone in the tonsil. 
Although we have seen many instances of the type of carti- 
lage occurrence in which there is a solitary nodule or barlike 
mass in association with the mucous glands and without note- 
worthy increase in stroma, we have never observed the stages 
of bone formation in these cases. We must conclude that this 
cartilage differs in certain respects from that found in the 
other type and that one of these differences is its tendency to 
remain unaltered for many years, failing to show the primary 
calcification which in other situations is the forerunner of 
osteogenesis. 
There is no fixed association of cartilage and bone in the 
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tonsil with tuberculosis or any other specific infection. We 
have now seen several hundred examples of tonsillar tubercu- 
losis, and we find that such tonsils show cartilage and bone 
in approximately the same proportion as the nontuberculous 
tonsils of patients of the same age groups. There is a definite 
association of the type in which multiple nodules of cartilage 
and hone are found, with a well marked increase in the con- 
nective tissue of the capsule and trabecule, but it is note- 
worthy that many cases with equally marked fibrosis show no 
bone or cartilage. Wellert’* concluded that there is no certain 
relation between cartilage in the tonsillar capsule and intlam- 
mation. 
DISCUSSION. 

In discussing the results of this analysis it will appear that 
they support the belief that the occurrence of bone and carti- 
lage in the tonsil is not due to any misplacement of cartilage 
or bone forming cells or to any other disturbance of develop- 
ment in the sense in which that expression was used by the 
earlier writers upon this subject. The process is essentially 
one of metaplasia, but is made possible by the inherent nature 
of the tissue concerned and is furthered by the occurrence of 
a chronic fibrosing inflammatory reaction. 

lor the earlier arguments between those believing the process 
one of metaplasia and those insisting that such formations 
could come only from “rests,” the papers of Ruckert,** Carter,* 
Theodore,** Cary,’ Albert and Douglis' 
consulted. Nosske,'® in 1903, had come the nearest to an 
accurate statement of the genesis of tonsillar bone and car- 


and others may be 


tilage when he wrote that in addition to inflammatory and _ re- 
trogressive processes a sort of local predisposition plays an 
etiologic role; that the connective tissue of the tonsil is en- 
dowed with a special cartilage and bone forming capacity 
which can depend upon a developmental “moment” without 
the necessity of assuming any embryologic disturbance. 

In a recent paper Lipshutz'’ emphasizes the importance of 
a thorough appreciation of the part played by the structures 
derived from the second branchial bar in connection with the 
eecurrence of either continuous or discontinuous bony or car- 
tilaginous masses along the course of the stylohyoid ligament. 
In its origin from the second branchial pouch the tonsil de- 
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rives its supporting tissue from the second and third branchial wf 
arches. Themselves cartilaginous, the branchial arches con- 
tribute a tissue which possesses to an unusual degree the power 
of cartilage and bone development. We find that the observed 
facts are in complete accord with this explanation. The tonsils 
of young children which show an incidence of but 10 per cent 
or 12 per cent of bone and cartilage, if allowed to remain in 
position twenty vears or so longer would show an_ incidence 
of bone and cartilage of 50 to 60 per cent. Yet one cannot 
tell by microscopic examination which of the tonsils of ver 
young children would, and which would not, produce carti 


lage and bone if left in. There are no “rests” of cartilage o1 1" 
bone cells. Moreover, the inherent power to form cartilage 
and bone is not possessed by the tonsillar supporting tissue to i" 


the same degree in all cases. Some tonsils show marked fibri 
sis without any cartilage. 

The method of osteogenesis in the tonsil is that which would 
be expected in derivatives from the branchial bars. There is 
no authentic evidence of intramembranous ossification in the 
tonsil, and we believe that the instances in which bone seemed 
] oo 


to be present without cartilage are to be explained by a cor 


plete or nearly complete replacement of the cartilage by bon« 
without the continuous production of new cartilage at t 
periphery of the nodule, as 1s usually the case 

The occurrence of nodules of cartilage at the site of the 
developing tonsil in fetuses, as described by Lubarsch'® and 
others, by no means militates against the view here presented 
In the first place, there is a legitimate doubt as to the exact 
location and relationship of the nodules found in such fetuses 
due to the relatively late development of the tonsil itself. Even 
if found at an early age, such nodules are still subject to the 
same explanations as in later life, for the cartilage forming 
potentiality may become effective at any age. 

Is the difference between an incidence of 10 per cent at 10 
years of age and an incidence of 60 per cent two decades later ; 
to be explained by the one fact alone that time has elapsed 
for the development of cartilage and bone nodules in a tissue 
having that potentiality? It scarcely seems possible that so 
abrupt a change could result if this were the sole factor. Rather 
it would seem that the proliferation of new connective tissue 
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associated with the healing of repeated inflammatory processes 
itself awakens and stimulates the latent power. One is forced 
to this conclusion by the frequent association of much scar tis- 
sue and a general increase of connective tissue with multiple 
nodules of bone and cartilage in the very young as well as in 
the old. That cases occur without much or even any diffuse 
fibrosis serves but to demonstrate more completely the impor- 
tance of the histogenetic inheritance of this tissue. Particu- 
larly is it true in the type of case in which a single bar of car- 
tilage is found in association with the mucous gland and often 
also with a few voluntary muscle fibers that chronic inflamma- 
tion plays an insignificant part. This fact is in accord with 
the observation that this is the more common type in very 
young children. It must be true that the supporting tissue 
of this area is prone to produce cartilage without the aid of 
stimuli dependent upon or associated with any known patho- 
logic condition. 
CONCLUSIONS, 

1. In 1,000 consecutive pairs of tonsils, out of 15,000 exam- 
ined, the minimum incidence of cartilage and bone, as deter- 
mined by the systematic microscopic search of a limited num- 
ber of sections from each tonsil, was found to be 20.9 per cent. 

2. Bone was never found without at least some cartilage 
and occurred in 28.3 per cent of the 209 cases in which carti- 
lage was found. 

3. The incidence was not significantly affected by a segrega- 
tion of the cases as to sex. 

4. The average age of cases showing cartilage or bone was 
24.263 years; of those which were negative, 17.295 years. 

5. The incidence of cartilage and bone remains at a nearly 
constant level up to puberty. It then rises rapidly to a high 
level at age period 26 to 30, after which it appears to remain 
practically constant. The period of most rapid increase in 
incidence is thus coincident with the period of most active 
osteogenesis in the skeletal development of the individual and 
is therefore apparently subject to the same laws as those 
governing general bone development. 

6. Cartilage and bone are found only in the connective tissue 
structures of the tonsil, where they occur in two somewhat dis- 
tinct types. 
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not observed bone formation in this type. 


considerable increase 1n connective tissue. 


elsewhere. 


tissues in the tonsil. 


the tonsil to form cartilage depends upon 
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FIGURE 2. 


Outline tracing of actual] section of tonsil cut through the great- 
est vertical plane, to show the location of the cartilage (in solid 
black) as very frequently found near the mucous glands. The 
more frequent type in young children and unassociated with in- 
crease in stroma. This is probably a normally occurring structure 
in many individuals. 




















FIGURE 3, 


Outline tracing of actual section of tonsil to show the distribu- 
tion of bone and cartilage (solid black) in the group of cases in 
which the association is not with the mucous glands but with 
increase of stroma and fibrosis of the supporting tissue. 





























FIGURE 4, 
Photomicrograph (hemalum and eosin stain, Zeiss obj. “B,” no 
ocular) showing nodule of cartilage occurring in association with 
mucous gland alveoli. The more frequent type in young children. 














FIGURE 5. 


Photomicrograph showing nodule of cartilage occurring in asso- 
ciation with mucous glands and a group of voluntary muscle fibers. 
Another example of the type first described in the text. 
































FIGURE 6. 


Photomicrograph showing an early stage in the direct metaplasia 
of fibrous connective tissue to cartilage in the stroma of the tonsil. 
This tonsil showed the simultaneous development of multiple car- 
tilage nodules. These nodules show no relationship to the nor- 
mally occurring mucous glands. The type more commonly found 
in adult patients. 


























FIGURE 7. 


Photomicrograph of somewhat more advanced cartilage forma- 
tion than that shown in Figure 6. Many of the cells have now 
become globular and the cartilage character of the nodule is well 
established. 
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FIGURE 8. 


Photomicrograph showing a well developed nodule of cartilage 
It is so close to the lymphoid tissue 


that it intrudes upon it, although actually situated entirely in the 
This appearance has at times been incorrectly interpreted 


as cartilage deve!oping in the lymphoid tissue. 


in the stroma of the tonsil. 


stroma. 
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The first step toward bone formation. 


tilage in the tonsil. 




















FIGURE 10. 


Photomicrograph of more advanced calcification of the cartilage 
in the tonsil. 
































FIGURE 11. 


Photomicrograph showing in a single field several stages of trans- 
formation of cartilage into bone. Early and later stages of calcifi- 
cation of cartilage, true bone formation, ingrowth of vascular tissue 
to form the marrow. 























FIGURE 12. 


Irregular calcification of cartilage and replacement of the calci- 
fied cartilage by true bone with included bone cells and a vascular 
marrow. 
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Photomicrograph of advanced bone formation in the tonsil. 


Some of the calcl- 


cells and a very abundant marrow are present. 


fied cartilage still persists. 























FIGURE 14. 


Photomicrograph of advanced bone formation. Process now 
practically complete. Typical bone cells and abundant vascular 
and fatty marrow. Canal through bony wall for entrance of vessels 
to the marrow and endosteum. 
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NOTE ON THE RELATION OF THE OPTIC NERVE 
TO THE LAST POSTERIOR ETHMOID CELL. 


By S. B. WeEsTLAKE, M. D., 


St. LOuIs. 


The clinical relations of the eye to the nose have been made 
the subject of much study in the last few years. The variety 
of these clinical manifesations have been almost endless; in 
fact, it would appear that almost every eye affection has been 
attributed to a nasal condition. We are, however, wandering 
away from reflex action as responsible for many of these con- 
ditions and are searching for definite pathologic etiology. The 
sinus relations have been the basis of most of the investigation 
of this subject, whether it be anatomic, physiologic or bac- 
teriologic. When these have been considered inadequate by 
way of explanation, focal infection has been held accountable. 

But it is being recgonized that if we are to achieve any great 
success in this study, and if we are to have a definite patho- 
logic basis, we must have more essential anatomic data. 

The value of definiteness in this respect was beautifully 
shown by Van der Hoeve at the meeting of the American 
Academy of Ophthalmology and Otolaryngology in Septem- 
ber, 1921, in the report of a case. The symptoms in this 
patient had persisted in spite of extensive operation. It was 
only after an ethmoid cell had been located by a careful X-ray 
examination and exenterated, that the eye symptoms entirely 
disappeared. 

Further studies in the anatomy of the paranasal sinuses are 


therefore necessary. 
*From the Department of Anatomy and of Ear, Nose and Throat 
Diseases, St. Louis University. 
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H. W. Loeb (“A Study of the Anatomic Relations of the 
Optic Nerve to the Accessory Cavities of the Nose,” ANNALS 
OF OtToLoGy, RHINOLOGY AND LARYNGOLOGY, St. Louis, 1909) 
in his investigation on the relation of the optic nerve to the 
paranasal sinuses, made some dissections which showed that the 
optic nerve usually has a minimal relation to the ethmoid 
labyrinth. 


His series of fifteen heads sectioned horizontally showed 
that in 28 of the 30 instances the optic nerve came into close 
relation with the last posterior ethmoid cell (occasionally 
there were two) only at the posterior external superior angle 
of the cell, from which point it left the labyrinth region to 
attach itself to the globe. In two instances, however, where 
the sphenoid was replaced by an ethmoid cell, the nerve’s 
course was along the external wall of the cell for a considera- 
ble distance. 


To continue these studies with a view of confirming or dis- 
proving his observations, he suggested that | should prepare 
new dissections which would make it possible to study the 
external cranial wall of the ethmoid cells and sphenoid sinuses. 
Accordingly seven heads were decalcified and treated accord- 
ing to the technic described by him and, after the cranial vault 
above the level of the sella had been cut away and the brain 
removed, the superior and external bony walls of the sinuses 
were cut away, as far as possible maintaining the mucosa 
intact and the optic nerve prepared from the periorbita. The 
results are as follows: 


Head I (Fig. 1).—Both sphenoids, fairly large and uniform 
in size, shown cut open, with mucosa lost. Ethmoid cells on 
the left side shown with mucosa of external wall intact, that 
of the roof being cut away. Optic nerve courses along the 
external wall of the sphenoid, just below its roof, and_ the 
superior posterior external angle of the last posterior ethmoid 
cell from which it proceeds externally to the globe. 

Head II (Fig. 2).—The optic nerve has been cut away, 
exposing the mucosa of the maxillary roof and the external 
walls of the ethmoid cells and sphenoid sinus. 
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Head III (Fig. 3) (Right)—This most successful prep- 
aration shows the complete mucosa of the superior and exter- 
nal wall of the maxillary sinus and of the external walls of the 
ethmoid cells. The mucosa of the sphenoid was lost in the 
preparation, but the bone cavity itself is shown in relation with 
the optic nerve and adjacent ethmoid cells. The optic nerve 
presents the usual relation with the last posterior ethmoid at ' 
its posterior, superior and external angle. 


Head III] (Fig. 4) (Left).—In this preparation the dissec- 
tion was not so extensive as that of the right side, a portion 
of the bony wall being retained to establish its relation to the 
optic nerve. 


Head IV) (Fig. 5).—Only the ethmoid cells have been pre- 
pared with their mucosa intact. Usual relation. 


Head V (lig. 6).—Small opening in the sphenoid roof is 
seen and also in the last posterior ethmoid cells, the mucosa 
of the external wall of the left side being retained. The usual 
relation of the optic nerve and last posterior ethmoid cell is 
definitely shown. , 


Head VI (Fig. 7).—In this, the relation of the optic chiasm 
to the two sphenoids is well shown and also the usual rela- 
tion of the nerves to the right and left last posterior ethmoid 


cells. 


Head VII (Fig. 8).—The left sphenoid is observed in rela- 
tion with the chiasm and both optic nerves. The mucosa of 
the right sphenoid is seen projecting upwards into the last 
posterior ethmoid cells on that side, being separated from the 
optic nerve by the wall and a portion of the cavity of the 
ethmoid cell. The right optic nerve courses along the external 
wall of this cell for at least 1.5 centimeters, corresponding to 
the observation made by Loeb. 


With this confirmation increased emphasis is given to the 
claim made that the optic nerve becomes more vulnerable to 
infection of sinus origin whenever through replacement of 
the sphenoid cavity it runs in close proximity to the outer wall 
of the last ethmoid cell. 
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Designating one the angular relation and the unusual form, 
the mural relation, the results of the stuly of the twenty-three 


heads are as follows: 
Angular PerCent Mural Per Cent 
Loeb’s series .............. 28 93.3 2 6.7 
Present series ............ 15 93.8 1 6.2 


Total... — 93.5 k 6.5 


The remarkable agreement of these findings suggests fur- 
ther investigation along these lines. 
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Lai. 
A STUDY OF THE MECHANISM OF PAIN AS SEEN 
IN RHINOLOGIC AND LARYNGOLOGIC CASES. 
By L. Husert, M. D., 


ASSISTANT SURGEON, MANHATTAN EYE, EAR AND THROAT 


HOSPITAL, 
New York. 


Few problems in rhinology and laryngology are more dif- 
ficult and involved than those centering about the interpreta- 
tion of pain. The purpose of this paper is to explain briefly 





its mechanism. In order to understand this properly, it 1s 
well to classify pain into three general types—first, somatic ; 
second, autonomic, and third, psychic pain, as the mode of 
production of these three types differs. 


MECHANISM OF SOMATIC PAIN, 


Somatic pain is due to irritation of the sensory nerve end 
ings (pain sense organs) and of the pain nerve fibers. The 
latter are afferent somatic neurons, which have their cell 
hodies in the sensory, posterior root ganglia and pass into the 
central nervous system by the posterior nerve roots. The 
pain impulses, transmitted along the afferent somatic neurons 
and the pain tract within the central nervous system, finally 
reach the optic thalamus (containing the pain center) and the 
cerebrum. The latter becomes conscious of the stimulus and 


rece onizes the place where it arose 
MECHANISM OF AUTONOMIC OR VISCERAL PAIN. 


\utonomic pain is due to irritation of afferent autonomic 
nerve fibers of the viscera or of the structures that are visceral 
in origin—t. e., those that are developed embryologically from 
the branchial arches and pouches. These afferent autonomic 
nerve fibers have their cell bodies, like the afferent somatic 
fibers, in the posterior root ganglia (somatic sensory).' The 
pain impulses are, therefore, transmitted to some of these 
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sensory ganglionic cells and pain arises. The cerebrum recog- | 
nizes this pain and forms a judgment of its locality. That 


locality, however, is not the region where the pain stimulus 
arose, but in the peripheral distribution of the somatic sensory 
nerves, whose cells in the posterior root ganglia had been 
stimulated. This is why autonomic pain is also called re- 
ferred pain. 


MECHANISM OF PSYCHIC PAIN. 


Psychic pain originates in the cerebrum of neurotic persons 
and from there is projected to the periphery. The location and 
the character of this pain are influenced by the ideas the pa- 
tients have about it. It is described as dull, sharp, constant 
or “coming and going,” burning, twisting, scratching, ete. 

Neurotic persons do not distinguish between discomfort and 
pain. Their nervous system seems to be so sensitized that 
the slightest discomfort makes them complain of severe pain. 

The most important characteristics of psychic pain are the 
facts that it usually does not interfere with sleep and that 7 
superficial contacts, like combing the hair, are very painful, 
while deeper pressure may cause no discomfort. 


PAIN OF NASAL ORIGIN, 


The interpretation of pain as a result of nasal disorders is 
rather difficult. It is due to the complexity of the nasal in- 
nervation. The nose is not only supplied by a nerve of special 
sense, but also by somatic sensory and most probably by affer- 
ent autonomic nerves. It may, therefore, be considered not 
only as an organ of special sense but also as a somatic and 
visceral organ. We know how difficult it is at times to inter- 
pret pain caused by somatic sensory disturbances alone. The 
difficulty is still greater when we try to interpret pain caused 
by autonomic or visceral disturbances alone. The nose is an 
organ in which disease may produce both types of pain, either 
singly or combined. Besides, many neurotic patients suffering 
from psychic pain may show nasal abnormalities which are not ' 
the cause of the pain. Therefore, in our specialty, we may 
encounter the three types of pain previously mentioned, name- 
ly: (1) Somatic, (2) autonomic, (3) psychic. Before dis- 
cussing in what manner the various nasal diseases may cause 
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pain it is well to describe the nerve supply of the nose in a 
little more detail than is usually done. 
NERVE OF SPECIAL SENSATION. 

The nerve of the special sense of smell is the olfactory or 
first cranial nerve. It has nothing to do with pain. Irritation 
of this nerve, however, may produce a disagreeable as well as 
an agreeable sensation. I know of a very sensitive patient 
who complains of getting a “headache”? whenever she smells 
certain odors. 

SOMATIC SENSORY INNERVATION OF THE NOse. 

The first and second division of the fifth cranial nerve con- 
stitute the somatic sensory innervation of the nose. Accord- 
ing to those modern anatomists and physiologists? who have 
given this subject their attention, the sphenopalatine ganglion 
does not supply the nose with sensation, as is stated in all text- 
books of rhinology. The socalled sensory branches of this 
ganglion are continuations of the branches of the second 
division of the fifth cranial nerve. Bearing this in mind, let 
us restate the sensory supply of the nose. 

OUTER NOSE. 

Side of the nose, upper part; infratrochlear branch of the 
nasociliary nerve of the first division of the fifth cramial nerve. 
Side of the nose, lower part; nasal nerve of the infraorbital 
nerve of the second division. Tip and bridge of the nose; 
external nasal branch of the nasociliary nerve of the first 
division. 

INNERVATION OF THE NASAL CAVITIES. 

Septum, anterior part: anterior ethmoidal nerve (internal 
branch of nasociliary nerve) ; middle part: nasopalatine nerve 
of second division; posterior part: posterior superior nasal 
branches of the second division. 

Outer wall, in front of the turbinates: anterior ethmoidal 
nerve (external branch of nasociliary ). 

Superior turbinate, superior meatus, middle turbinate: pos- 
terior superior nasal branches of the second division. 

Middle meatus, inferior turbinate, inferior meatus: inferior 
nasal branch of large or anterior palatine nerve of second 
division. The anterior part of the inferior meatus receives 
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also a branch of the anterior superior dental nerve of the sec- 
ond division. 


THE ACCESSORY SINUSES. 


Antrum of Highmore: branches of the superior dental 
nerves of the second division. 

frontal and anterior ethmoidal sinuses: fibers of the naso- 
ciliary of the first division have been traced by Meckel and 
Langenbeck.* 

Posterior ethmoidal and sphenoidal sinuses: posterior su- 
perior nasal branches of the second division; a sphenoeth- 
moidal branch of the nasociliary nerve has been described by 
Luschka, which passes through the posterior ethmoidal fora- 
men and is distributed to the sphenoidal sinus and the pos 
terior ethmoidal cells in front of the body of the sphenoid; 
orbital branches of the second division, according to Luschka, 
supply, besides the periosteum of the orbit, also the periosteum 
and mucous membrane of the posterior ethmoidal cells and 
sphenoid sinus. 

NASAL SOMATIC PAIN. 


Nasal somatic pain may be caused by disorders affecting 
(a) the peripheral nerve endings (pain sense organs); ()) 
the trunks of any of the above mentioned nerves. Let us 
trace how the pain impulse from the nose reaches conscious 
ness. It starts in the peripheral nerve endings (pain sense 
organs ), which end “free” between the epithelial cells of the 
mucous membrane’ of the nose and accessory sinuses. It may 
also begin in the nerve fibers themselves. It passes along 
these fibers to the Gasserian ganglion, where the cell bodies 
of all the somatic sensory nerves of the nose are located. From 
these cells central processes are given off which enter the pons 
and bifurcate into ascending and descending branches ( roots ). 
They end in the sensory nucleus of the fifth nerve. Here the 
neurons of the first order in the sensory pathway from the nose 
to the cerebrum stop and those of the second order begin. The 
latter pass from the cells of the sensory nucleus to the upper 
part of the pons, where most of them cross to the opposite side 
and form the trigeminothalamic tract. They end in a special 
portion of the optic thalamus, which is considered to be the 
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center of organic pain. Irom here impulses are transmitted 
over neurons of the third order to the sensory area of the cere- 
bral cortex. 


NASAL AUTONOMIC PAIN. 


The nose, as mentioned above, can also be considered as a 
visceral organ. Like other such organs it 1s supplied by both 
the sympathetic and the parasympathetic nervous system. It 
is known that these systerms furnish the nose with vasomotor 
and secretory motor nerves.” The important question: **Do 
afferent autonomic fibers exist in this locality?” as in the 
thoracicolumbar region, has not yet been definitely decided. 
There is clinical evidence, however, that such may be the 


case. There are cases on record where the Gasserian ganglion 
had been extirpated or the sensory root of the fifth nerve 
avulsed and yet pain was still present \lso pain referred to 


regions far removed from the distribution of the fifth cranial 


nerve occurs, and its explanation must be sought in a disturb 


ance of atterent autonomic fibérs. There is another related 
fact that woukl make us surmise that such fibers may be pres 
ent within the nose. It is known that in the thoracic and 
lumbar region the white communicating rami contain afferent 
autonomic fibers which pass to the somatic sensory ganglia, 
where they have their cell bodies. The vidian nerve has also 
heen considered as a white communicating ramus. which 1s 
formed by the large superficial petrosal nerve. It may, ther 
fore, be assumed that it also contains afferent autonomic fibers. 
lf it is true that afferent autonomic fibers are present within 
the nose, their probable course would be as follows: Accom 
panving the intranasal branches of the second division of the 
fift 


h cranial nerve, they pass through the  sphenopalatine 


ganglion to the vidian nerve, and have their cell bodies prob 


ably in the geniculate ganglion, and possibly also in some of 


the cervical and upper thoracic ganglia. The geniculate gang 
lion gives off a branch to the middle ear, and so we can explain 


the occurrence of otalgia of nasal origin. From the cervical 
and upper thoracic ganglia fibers are given off which make up 
the sensory supply of the mastoid region, the occiput, the neck 
the shoulder, the arm, the forearm, the hands and the fingers 


hus we are able to explain the pain in these regions as a re 
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sult of irritation of the afferent autonomic fibers within the 
nose. 

Let us trace now how an autonomic pain impulse from the 
nasal cavity reaches consciousness. It arises in the afferent 
autonomic nerve fibers, if it is true that such fibers are present 
within the nose. It passes along these fibers, which have their 
course within the nasal sensory branches of the second division 
of the fifth cranial nerve, through the sphenopalatine ganglion 
to the vidian nerve. From here it is transmitted through the 
large superficial petrosal nerve to the geniculate ganglion, and 
probably through the carotid plexus and the communicating 
rami to the cervical and upper thoracic ganglia. From these 
sensory ganglia it travels along the somatic sensory pathway 
to the optic thalamus and cerebrum. When it reaches the 
cerebrum the pain is referred along the peripheral distribution 
of those somatic sensory nerves whose cells in the geniculate, 
cervical and upper thoracic ganglia had been stimulated by it. 

It is obvious that we cannot have nasal autonomic pain un- 
less afferent autonomic fibers are present within the nose. 
It is also obvious that these fibers can be irritated in any part 
of their course, near the sphenopalatine ganglion or away from 
it. The term “sphenopalatine ganglion neurosis,” as used by 
Sluder, would make one believe that the irritation of these 
afferent autonomic fibers can only occur at this ganglion, which 
I think we have no reason to assume, or that the pain is due 
to irritation of the ganglion itself. The fact that the applica- 
tion of cocain to the region of the sphenopalatine ganglion 
relieves all or most of the pains may be due to the circum- 
stance that near this region we can get at practically the entire 
sensory innervation of the nose which is blocked by the cocain. 
It is also possible that this drug may anesthetize the afferent 
autonomic fibers, although, as far as I know, its effect on 
such fibers has never been demonstrated. The sphenopalatine 
ganglion, being an autonomic ganglion, has nothing to do with 
pain, except possibly with the causation of pain in the throat. 
Winkler® is the only neuroanatomist of note who believes that 
this ganglion contains a few sensory cells, which give off 
fibers to the soft palate but none to the nose. This is why it 
is possible to have pain in the throat in disease around the 
sphenopalatine ganglion. 
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What is the difference, if any, between autonomic and 
somatic pain? It is obviously difficult to determine whether 
the pain impulses from the nose reach the central nervous sys- 
tem by way of the afferent somatic or the afferent autonomic 
neurons, as the peripheral processes of the latter use the 
former as a pathway. It is difficult to conceive that the affer- 
ent autonomic fibers are irritated without simultaneous irrita- 
tion of the afferent somatic fibers, unless we assume that the 
irritant is of such a nature that it would affect one set of 
fibers only, which may be possible. It is most probable, how- 
ever, that both systems of nerves may become involved and 
that most of the pains are due to involvement of the somatic 
sensory system. It is impossible to distinguish from the char- 
acter of the pain whether it is of autonomic or somatic origin. 
But when the pain is referred to regions far removed from 
the distribution of the terminal filaments of the fifth cranial 
nerve it may be considered as referred pain of autonomic ori- 
gin. Associated symptoms, like sudden pallor or sudden flush- 
ing, salivations, ete., may also help us in deciding whether 
the pain is of autonomic origin or not. 


NASAL DISEASES BHAT CAUSE PAIN. 


1. Suppurative Diseases of the Outer Nose.—Among_ the 
suppurative diseases of the outer nose that cause severe pain 
the following are the most frequent: Furunculosis, folliculitis, 
cellulitis and erysipelas. A folliculitis is quite frequently over- 
looked. It is necessary to inspect carefully the entrance of the 
nose to find the lesion. The pain in these diseases is due to 
irritation of the nerve endings or nerve fibers of either the 
nasal branch of the infraorbital nerve of the second division 
or of the external nasal and infratrochlear branches of the 
nasociliary of the first division, depending upon the location 
of the lesions. 

2.—Septal Abscess.—A septal abscess is frequently accom- 
panied by severe pain. It is due to irritation of the nerve end- 
ings or nerve filaments of the anterior ethmoidal nerve, a 
branch of the nasociliary nerve. 

3. Pressure of Turbinates on Septum.—Many observers 
have described pain due to contact between the septum and the 
turbinates. It is supposed that in these cases inflammatory 
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conditions in the nasal sinuses are absent and that relief is ob- 
tained by shrinking the mucous membrane of the turbinates 
and the septum in contact with it, by means of cocain or 
adrenalin, or by operation. However, the frequent occurrences 
of anatomic variations in the nasal cavities, producing contact 
points between the turbinates and the septum, without pain, 
makes one doubt whether it is ever caused in this way. It 
is most probably due to an obscure nasal sinusitis, which is 
the cause of the congested and enlarged turbinates. 

4. Vacuum Pain.—Vacuum pain is supposed to be due to 
nondiseased and obstructed sinuses. Readers are referred to 
Sluder’s work for the explanation of its mechanism.’ 

5. Acute Nasal Sinusitis —Affections of the accessory 
sinuses of the nose are the disorders par excellence that pro- 
duce pain. In the acute cases there are two forms of pain: first, 
a constant pain, localized more or less over the diseased sinus, 
and second, a paroxysmal pain, neuralgic in character. 

The constant pain over the sinus can be explained by the 
involvement of the very sensitive periosteum of its wall. It is 
also possible that at the same time with the inflammatory 
changes of the mucous membrane of the sinus its sensory 
nerve filaments also suffer inflammatory changes. In the lat- 
ter instance a neuritis is probably present. It is known that 
in neuritis the pain is usually constant, and its location cor- 
responds to the distribution of the nerve involved. There- 
fore, a knowledge of the sensory innervation of the diseased 
sinus will help us to a certain extent in the diagnosis. The 
paroxysmal pain, however, does not by its location indicate 
the involvement of a particular sinus. This pain is most prob- 
ably caused by a neuralgia of the irritated nerve fibers of the 
diseased sinus. In any neuralgic condition we know that the 
pain does not correspond to the distribution of the particular 
nerve involved, but it appears in certain rather ill defined 
zones and areas corresponding roughly to the different trunks 
of the main nerve. 

THE TIME OF APPEARANCE OF THE PAROXYSMAL PAIN, 

The paroxysmal pain, which may result from the involve- 
. ment of any of the nasal sinuses, is characterized by its ap- 
pearance at a certain definite hour of the day. The opinion 




































































\ STUDY OF THE MECHANISM OF PAIN. 494 ° 


that it is due to periodic increased secretion of pus is not based ’ 
on accurate observation. A sinus may be full of pus without : 
causing any pain. Qf course, this does not mean that an : 


empyema of a nasal sinus does not produce pain but only that 
it does not explain its periodic appearance. It is possible, how- 


a Ty 


ever, that the habits of the particular patient have something 
to do with it. It is known that certain factors which increase 


. 
blood pressure, like smoking, alcohol, stooping, also increase : 
the pain. It is, moreover, recognized that the blood pressure ' 
undergoes variations during the twenty-four hours of the : 
day. Faught* calls attention to the ever-varying conditions, 4 
both internal and external to the body, that are continually at ; 
work and result in a varying blood pressure picture. Janeway* ; 

Y 


has reported daily systolic variations amounting to 60 mm. 


yA Nai 


of mercury. We may, therefore, assume that changes in the 


circulation of the blood which increase blood pressure have 


ag 


an influence on the appearance of the pain. 
When a patient gives a history of pain occurring at a par- 
ticular time, we should inquire as to his habits of life, his rou 


2 OC EN 


tine of work, how and when he eats. The blood pressure 
should be taken at frequent intervals during the day. 

6. Chornic Nasal Sinusitis —In chronic sinusitis pain is $ 
usually absent. If present, it is frequently characterized by , 
a diffuse headache, which is probably due to toxic absorp : 
tion from the infected sinus or sinuses. Patients suffering r 
from chronic sinusitis are also subject to acute exacerbations, q 
during which time the pain assumes the character of an ; 
acute sinusitis. There are patients with chronic sinusitis i 
that suffer very severe pain, even without acute attacks. 4 


It is supposed to be due to an osteitis of the nasal sinuses, 
which causes pressure on the sensory nerve filaments. 
There are undoubtedly patients, however, who have a com- 
plete osteitis of the ethmoid and sphenoid sinuses, as may be 
demonstrated during an operation, and yet they do not com 
plain of any pain. There must, therefore, be some other fac 


tors besides the osteitis that would explain this severe pain } 
It is possible that it is due to a disease of the nerve fibers 7 


themselves. [n order to demonstrate this it would be neces 
sary to make careful sections of the operated material from 
the nasal sinuses and prepare these sections with the special 







































758 L. HUBERT. 


stains for nervous tissue. This is a very tedious and difficult 
procedure and pathologists are not anxious to do it for us. 

It is important to keep in mind that patients suffering from 
chronic sinusitis without pain may develop this symptom sub- 
sequent to an operation on the sinuses. This should be a 
warning to those who consider minor and annoying nasal 
symptoms as sufficient indications for this very serious oper- 
ation. 


CONSIDERATION OF THE SEPARATE SINUSES. 


Acute Maxillary Sinusitis—In acute maxillary sinusitis the 
pain may be either constant and localized over the antrum 
(periosteal and neuritic), or neuralgic in character, affecting 
the terminal filaments of the posterior superior, middle su- 
perior and anterior superior dental nerves of the second 
division of the fifth cranial nerve. The pain radiates, there- 
fore, to the incisor, canine, bicuspid and molar teeth, also 
along the infraorbital nerve to the lower eyelid, side of the 
nose, cheek and upper lip. 

Chronic Maxillary Sinusitis —In chronic maxillary sinusitis 
the pain may be not only in the region of the antrum and re- 
flected along the terminal nerve filaments of the second division 
of the fifth nerve, but also in the frontal region, even if the 
frontal sinus is absolutely normal or absent. To explain this 
phenomenon is not easy. As a matter of fact, involvement of 
any of the nasal sinuses may cause frontal pain. The probable 
reason for this occurrence is the fact that an irritation in any 
branch of the sensory distribution of the fifth cranial nerve 
may be the exciting cause of reflex pain in any other branch 
of the same nerve. As the frontal nerve is clinically known 
to be one of the most sensitive nerves of the body, an irritation 
in any part of the fifth nerve is easily reflected to it. Pain 
of this character is called by some referred pain. It is well, 
however, to call it reflex or reflected pain and to limit the term 
referred pain to autonomic pain. 

Acute Frontal Sinusitis —In acute frontal sinusitis the pain 
is either (a) constant with a sense of fullness and tension 
over the frontal region (periosteal pain) or (b) neuralgic in 

. character, coming on in paroxysms, over the frontal region 
and radiating to the anterior temporal or parietal region. It 
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is due to disease or irritation of the terminal filaments of the 
nasociliary nerve of the first division. 

Chronic Frontal Sinusitis—In chronic frontal sinusitis the 
pain is usually not so severe and not so constant as in the 
acute form. 

Acute Anterior Ethmoiditis—In acute ethmoiditis the pain 
is either constant over the bridge of the nose or projected in 
paroxysms over the frontal and vertical region. It is due to 
involvement of the anterior ethmoid nerve of the nasociliary 
of the first division, 

Chronic Anterior Ethmoiditis.—In chronic ethmoiditis the 
pain is of the same character but less marked. It may be 
absent. 

Acute Posterior Ethmoiditis and Sphenoiditis——In acute 
posterior ethmoiditis and sphenoiditis the pain may be (a) 
frontal, constant, due probably to disease of the sphenoethmoid 
branch of the nasociliary of the first division, or paroxysmal, 
due to irritation of the same branch. It may, however, be 
reflex in origin; (b) retroorbital, more or less constant, due 
probably to involvement of the orbital branches of the second 
division, which supply the periosteum of the sphenoidal and 
posterior ethmoid cells as well as the periosteum of the orbit; 
(c) occipital, due probably to involvement of the afferent 
autonomic fibers. 

Sphenoid sinusitis may cause neuralgic pains along any of 
three divisions of the fifth cranial nerve. This, according to 
Sluder,'’ is due to the close relationship of the sphenoid sinus 
to the Gasserian ganglion. This would also explain the ap- 
pearance of herpes during an attack of sphenoid sinusitis. 

Chronic Posterior Ethmoiditis and Sphenoiditis—In chronic 
posterior ethmoiditis and sphenoiditis the pain is similar in 
character, but less constant than in the acute forms of the dis- 
ease. There are patients, however, with chronic ethmoiditis 
and sphenoiditis, who suffer the most agonizing pains im- 
aginable. 

7. Malignant Tumors of the Nose.—In malignant tumors 
of the nose pain is a prominent symptom. The tumor may 
cause pressure on the nerve endings or nerve fibers, and the 
site of the tumor will to a certain extent determine the loca- 
tion of the pain. 
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Vain in these cases may also be due to blood and lymph 
stasis. The tumor compresses the vessels of the nasal mucous 
membrane, which are in communication with the veins of the 
dura and the superior longitudinal sinus. The blood and the 
lymph stasis of the nose, causing a stasis in the dura mater 
of the brain, will produce pain. 

8. Relation Between the Nasal Sinuses and the Meninges of 
the Brain.—It is well known that the nasal sinuses are ana- 
tomically closely related to the frontal cerebral lobes and the 
base of the brain. Ey means of the vascular and the lymph 
systems a communication between the nasal cavity and the 
meninges is brought about. The only meningeal membrane 
that is sensitive to pain is the dura mater. It is supplied in 
its anterior and middle portion by sensory terminal filaments 
of the fifth cranial nerve, and in its posterior portion by a 
branch from the sensory ganglion of the root of the vagus 
nerve. 

Toxte absorption from the nasal sinuses seem to cause pain, 
which is not confined to the area of a particular nerve but is 
diffuse. It is most probably caused by irritation of the menin 
geal branches of the fifth and tenth cranial nerves and is usu- 
ally accompanied by mental depression, inability to concentrate 
and loss of memory. 


TRIFACIAL NEURALGIA. 


In the preceding paragraphs pains due to nasal disease af- 


he nerve trunks, and pos 


fecting (a) the nerve endings, (b) t 

sibly (c) the Gasserian ganglion were considered. ‘They were 

described as constant and localized, or paroxysmal and neu 

ralgic. The paroxysmal pain is an example of what is usually 

referred to as symptomatic neuralgia. It has absolutely no 

relation to what ts called trifacial neuralgia or tic douloureaux 

In these cases the source of the pain is not to be found in the 

tissues of the organ from which it is transmitted to the sen 

sorium through the sensory nerve (trifacial or fifth) supply 

se ing the tissues, but rather that it is due to some action on the 
sensory trunk itself. 

The etiology of this terrible disease is obscure. Histologic 

investigations do not enlighten us fully. There is probably 

a biochemical change in the nerve, of whose nature we know 
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nothing. It is, therefore, necessary to keep in mind that a 
diagnosis of trifacial neuralgia is a diagnosis by exclusion. 


REPORT OF A CASE, 


A large number of cases could be cited that have been 
studied by me from the standpoint of the presenting symptom 

-pain—but space does not permit. I want, however, to re- 
port very briefly a type of case that we meet so frequently in 
practice. 

\ neurotic woman, 30 years of age, married, Hebrew, well 
nourished, came to the Manhattan Eye, Ear and Throat Hos- 
pital in December, 1921, complaining for two years of constant 
and severe pain over the frontal, vertical and occipital regions. 
She had been in this country only two years. She came from 
Hungary, where she suffered greatly during the world war. 
The pain she complained of was present only during the wak 
ing hours, never at night when sleeping. Stroking of the hair 
with a comb was very painful. She was examined by several 
physicians, who apparently did not find any organic trouble, 
and she was referred to the hospital for examination of the 
nasal sinuses. Anterior rhinoscopy showed a high deviation 
of the nasal septum, with pressure on the middle turbinates, 
and there was some mucopus between the latter and the outer 
nasal wall. Posterior rhinoscopy, pharyngeal and laryngeal 
examinations were negative. X-ray report by Dr. Law, De- 
cember 31, 1921: “Left frontal shows mild involvement. Right 
frontal shows moderate involvement. Ethmoids show mod- 
erate involvement with considerable absorption of the posterior 
septa. oth antra show mild involvement. Sphenoids large 
and clear.” 

To give the patient the benefit of the doubt, a submucous 
resection of the nasal septum was done. The anterior tips 
of both middle turbinates were removed. The Loré suction 
irrigation apparatus was then used for six months. [he pain 
has not been relieved. It is still present only during the wak 
ing hours and never interferes with sleep. The patient looks 
well and is gaining weight. She weeps and cries on the slight 
est provocation. Nasal examination at present is absolutely 
negative. Another X-ray examination was made on August 
22, 1922, and Dr. Law reports all sinuses practically clear 
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This demonstrates the efficacy of the nasal treatment, which 
cleared up the sinuses but not the pain. 

Comment: This patient undoubtedly had a chronic sinusitis 
but her pains were not caused by it. Whenever a healthy 
looking and neurotic patient complains of constant pain, day 
by day, which does not interfere with sleep, its most probable 
origin is a neurosis. Vefore doing any operative work on the 
nose it should be remembered that psychic pain may on super- 
ficial examination simulate that due to nasal sinusitis, espe- 
cially if certain signs of nasal disease or anatomic variations 
are present. 

PHARYNX AND LARYNX. 

It is impossible in a communication of this character to dis- 
cuss all diseases of the pharynx and larynx that may cause 
pain. Only some phases of the subject which are of interest 
to the laryngologist will be considered. 

HERPES OF THE PHARYNX. 

Herpes of the pharynx is caused by an inflammatory condi- 

tion of the sensory ganglion of the ninth nerve. It is usually 


not recognized. There is severe pain on swallowing, and a 
sticking pain in the throat even without swallowing. The 


pain may be so severe that patients will refuse food. Otalgia 
is also present. On examination we find vesicles surrounded 
by a red areola on the base of the tongue, on the palate or 
on the pharyngeal wall. 

TUMORS OF THE NASOPHARYNX. 


Malignant tumors of the nasopharynx may involve the Gas- 
serian ganglion. It is important to remember that these tu- 
mors may not cause subjective symptoms until the skull is 
penetrated. Shelden'' of the Mayo clinic has observed sixty- 
nine tumors of the nasopharynx, nine of which have been at- 
tended with intracranial extensions. Of these nine tumors, 
four have exhibited the Gasserian ganglion syndrome. Pain 
is usually the initial symptom and the one for which relief is 
sought. 

LARYNX. 

Pain is present in all acute pus infections of the larynx. Its 

intensity depends on the location of the lesion. In infections 































\ STUDY OF THE MECHANISM OF PAIN. 763 


of the epiglottis and the arytenoepiglottidean folds the pain 
is most severe, because this area has a very rich sensory dis- 
tribution, and also there is here more irritation on swallowing. 
In herpes of this area the pain is so severe that it is impossible 
to take any nourishment. It is due to an inflammatory process 
of the sensory ganglion of the vagus nerve. It may, there- 
fore, be accompanied by other vagal symptoms, like frequent 
vomiting, slow and irregular pulse and otalgia. 

In chronic diseases of the larynx, like tubercular ulcers and 
extralaryngeal carcinoma, pain is a prominent symptom. In 
tuberculosis of the larynx the pain may be so severe that it 
is justifiable to inject the superior laryngeal nerve with alcohol 
at its place of entrance through the thyrohyoid membrane. In 
carcinoma of the larynx the pain depends upon the location of 
the tumor. Extralaryngeal tumors give rise very early to pain 
en swallowing, which may be the first presenting symptom. 
We should not forget, however, that lesions in this area may 
cause reflex otalgia. I know of a patient who came to the 
Lenox Hill Dispensary complaining only of pain in the right 
ear. Examination of the ear was negative, but an involvement 
of the right half of the larynx was found. Microscopic exam- 
ination confirmed the diagnosis of extralaryngeal carcinoma 
of the larynx. 

In tabes dorsalis laryngeal pain, of a burning and lightning 
nature, is a prominent symptom in the socalled laryngeal crisis. 


THYROIDITIS. 


In thyroiditis the thyroid gland, as a whole or in part, be- 


comes swollen and tender. There is pain on swallowing. 
The pain may radiate to the region back of the ear. Two 


such cases have been seen by me at the Manhattan Eye, Ear 
and Throat Hospital. They both complained of pain on 
swallowing and of a choking sensation. The thyroiditis in 
both cases was preceded by an acute tonsillitis. When seen 
at the hospital no acute inflammatory condition was evident 
in the throat. 
\NGENA PECTORIS. 

(eccasionally pain in the throat and teeth are the only man- 

ifestations of an angina pectoris. The diagnosis is made on 
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the evidence of arteriosclerosis, pain on pressure of the carotid 
arteries and typical anginoid attacks in the interval. 


GLOBUS HYSTERICUS., 


Globus hystericus is a painful construction in the throat, due 
to a hyperesthesia of the esophageal and pharyngeal mucous 
membrane, causing a contraction of the musculature of the 
esophagus and pharynx. The diagnosis of this condition is 
easy if the patient has the classical feeling of a globe rising 
from the cardiac end of the stomach behind the sternum to 
the throat, where the globe gets “stuck,” and if other hys- 
ferical symptoms are present. But when the patient com- 
plains of a painful feeling of constriction alone in the throat 
we should be careful not to call it a globus hystericus. We 
are more liable to make the mistake if the patient is a more 
or less nervous woman. We should remember that it may 
be the only symptom of an angina pectoris. Another cause 
of a feeling of a constriction in the throat may be a heart 
insufficiency, which produces a congestion and a sensation as 
if the blood rushes to the throat. Hyperthyroidism may pro- 
duce such a feeling with a sensation of choking. It is also 
very frequently caused by flatulence, after a large meal, espe- 
cially where there is a slight cardiac insufficiency. 


Direct irritation of the pharyngeal branches of the vagus 
nerve which supply the muscles of the pharynx may produce 
a contraction of these muscles and a painful feeling of con- 
striction. This irritation may be brought about by mediastinal 
disease, by intrathoracic goiter, by aneurysm of aorta, ete. 

An example of a possible hyperirritability of the pharyngeal 
branches of the vagus nerve without discoverable cause was 
recently seen at the Manhattan Eye, Ear and Throat Hospital. 
A perfectly healthy young man came to the hospital complain- 
ing of a choking sensation and a painful feeling of constriction 
in the throat. Examination of the throat was absolutely nega- 
tive. Atropin sulphate, which has a paralyzing effect on the 
vagus nerve, was given in gr. 1/100 doses, twice a day. After 
taking a few doses of the atropin the symptoms were gone. 
(ecasional treatment with the same drug prevents the re- 
appearance of the symptoms. 









































A STUDY OF THE MECHANISM OF PAIN. 409 


HEADACHE (DIFFUSED PAINS). 


The limitations of this paper forbid a complete discussion 
of headache. .\ few points, however, of interest to the laryn 
gologist will be emphasized. We ought to be able to distin 
guish between pains of the head and headache. Vain, being 
due to irritation of the nerve endings or nerve fibers, will be 
more or less localized. Headache, on the other hand, being 
due to toxic absorption from the diseased tissues and to an 
involvement of the dura mater is diffuse. Pain, therefore, 1s 
a local symptom, and headache a focal symptom. The focus 
of infection may be in head, neck or in some other part of the 
body. 

It is known that there is a more or less intimate connection 
between the vagus centers and the fifth cranial nerve. Thus 
Head'*? has described certain cephalic zones which he con 
siders particularly involved and painful in the presence of dis 
orders of the thoracic and abdominal viscera, which are sup 
plied by the vagus nerve. These zones are at present of not 
much value to us. It should be remembered, however, that 
a good dose of castor oil will sometimes relieve a headache 
that is supposed to be due to nasal disease. 


INDPURATIVE OR RHEUMATIC IE ADACHIE. 


\nother type of focal headache is the one usually referred 
to as indurative or rheumatic headache. It is characterized 
by fibrous deposits or nodes at the insertions of the scalp and 
neck muscles. It occurs mostly in the occipital region and is 
worse on motion and in damp and windy weather. .\ char 
acteristic symptom of these patients is the dizziness they com- 
plain of, especially on bending down. It is most probably due 
to a disturbance of the sensory nerves of the involved muscles. 
Normally these nerves of deep sensibility transmit to the cen 
tral nervous system sensations of position and movement of 
the 
these nerves the central nervous system receives false im 


pressions on movement of the head and neck which leads to 


1 
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vead and neck. In disease of the muscles implicating 


dizziness. 
MIGRAINE, 
Migraine is an hereditary and obscure type of headache. 
It is a periodic neurosis in which there is a nervous discharge 


PANACEA RES te Hager . & 


ee ee 


oe 


sxe gt 


or ee 











766 L. HUBERT. 


affecting not only the fifth but also other cranial nerves as 
well as the autonomic nervous system. It is a general disease 
in which the headache is only one symptom. There are many 
theories to explain its causation. The one most accepted by 
neurologists is that it is due to a vasomotor disturbance, which 
causes an intracranial vasoconstriction and an anemia of the 
brain. If we accept this theory, the question still remains: 
“How is the pain produced?” That a portion of the brain, 
for instance the sensory nucleus of the fifth nerve, can be 
irritated by an anemia does not appear rational. According 
to Lewandowsky,"* the pain is possibly due to the contraction 
of the walls of the blood vessels of the brain. Nasal disturb- 
ances have also been thought to be causative factors. 
HEADACHE IN ENCEPHALITIS. 

It should be remembered that violent headache may not only 
accompany but also be one of the sequelz of epidemic en- 
cephalitis. It may occur months after the process has sub- 
sided. If this is not kept in mind mistakes in the diagnosis 
are easily made." 

PITUITARY HEADACHE. 

Pituitary headache is due to a disproportion between the 
sella turcica and the pituitary gland, producing pressure on the 
sensory nerves of the dura mater. The pain is usually bitem- 
poral or deep in the forehead behind the eyes. It is relieved 
by the administration of the whole pituitary gland in about 
one grain doses, three times a day. The following case may 
serve as an example: 

A man, 32 years of age, bookkeeper, came to the Lenox Hill 
Dispensary, on August 28, 1922, complaining of pain deep 
in the forehead behind the eyes. He suffered this pain for 
the last four vears. It always appears after exertion, like 
going upstairs, or after any kind of exercise. His eyes were 
examined by several ophthalmologists, who prescribed eye- 
glasses. The pain, however, was not relieved. He used to 
take a great deal of aspirin, which weakened his heart but 
had very little effect on the pain. Before he came to the dis- 
pensary he was treated for “heart trouble” in one of the lead- 
ing hospitals of New York. There he was advised to have his 
nose examined. It was thought that his pain was due to a 
nasal sinusitis. 
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Examination showed that the nose and throat were abso- 
lutely negative. X-ray report, August 30, 1922, Lenox Hill 
Hospital: The frontals, ethmoids and antra do not reveal any 
pathology. The sphenoid sinuses show cloudiness at their 
posterior part. The sella is small, the posterior and anterior 
clinoids appear to meet. The dorsum sell is irregular and 
thinned out. 

The patient was given pituitary extract, grain 1, three 
times a day. After a week’s treatment the pain practically 
disappeared and has not returned up to the present time 
( December, 1922). 
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La. 
RECENT NASAL FRACTURES. 
By Irv Frank, M. D., 
CHICAGO. 


It is to be regretted that current literature so rarely brings 
to the mind of the student and general practitioner the press- 
ing need of proper care and attention to fractures of the nose. 
It is the universal opinion of those experienced in this work 
that there are few cases of fracturesgn any location on the 
skeleton that require more constant care and vigilance than 
fractures of the ossa nasi; and it may be added that there is 
no facial organ more sensitive to deformity in its relation to 
disiigurement of the face. 


Far more was written on this subject in the uncertain past 
than appears in the periodicals of the present day. ‘he older 
recommendations consisted principally of enthusiastic descrip- 
tions of forceps, splints and complicated mechanical devices cal- 
culated to hold the set nose securely in place until union re- 
sulted, apparatus which at the present time is no longer heard 
of, or which was even disavowed later by the authors them- 
selves. Very few of the procedures in the long history of the 
subject survive, not through wrong effort or lack of ingenious 
design, but rather because the various mechanisms submitted 
were built to meet individual case requirements, hypothetical 
cases or artificial lesions produced on the cadaver. The error 
was for the most part due to an effort to treat all fractures of 
the nose by a single method. Considering the great varieties 
of nasal fractures, due to varying degrees « 


f force applied 
in varying directions by objects of all shapes and _ sizes at 
different levels of the nasal bridge, it is readily conceivable 
that the number of lesions to be produced is infinite, and it is 
evident that no single method or immobilizing device can be 
applicable to such a multiform lesion. The older practition- 
ers would seem to have failed to realize that probably no man 
sees two cases of fracture of the nose exactly alike. 
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Injuries of the nose may be divided into two primary classes 
injuries without loss of tissue, and trauma with destruction 
of bone, cartilage and soft structures; and as a result of the 
varying degree of force in varying directions the resulting 
injury ranges from minor dislocations of the columnar carti- 
] 


lages to complete crushing injuries of the nasal arch and 


septum. 

The supporting structures of the nose, whether osseous or 
cartilaginous, are subject to three classes of trauma—1i. e., dis- 
location, infracture and complete fracture, and all cases of 
injury will fall under one or more of these classes. The in- 
volvement of the septum is, however, usually limited to dis- 
location and fracture. 

Injury to the septum in a large proportion of cases is of 
course due to its anatomic position as a rigid central support 
for the bridge of the nose, and from its exposed position the 
quadrilateral cartilage suffers more frequently, though to no 
greater degree than the osseous portion. Zuckerkandl, whose 
figures are widely quoted in this connection, found that in 
80 per cent of the skulls examined the bony septum (perpen- 
dicular plate of the ethmoid) extended as far down as the 
middle of the long axis of the nasal bones or even lower, and 
in only 3 per cent did not reach to the upper margin of the 
ossa nasi. 

Practically all fractures of the nose are of the compound 
type, and this point must be kept in mind during the entire 
course of treatment, even though, as occasionally happens, 
there is little or no loss of blood from the nares to indicate 
laceration of the mucous membrane. It is common practice, 
due doubtless to the infrequency of complications, to disregard 
this factor, which is unsurgical to say the least, and which has 
led to serious and even fatal complications. There is not, it is 
true, the same degree of serious significance attached to these 
compound fractures as attends those of other parts of the bod) 
immunity being granted by several probable factors. The 
injured bone is ordinarily thin and shell like, consequently the 
exposed broken edges are very thin and are readily sealed 
by the coagulation of blood coming from the minute sinuses 
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and capillaries of the injured and exposed surface. The 
marked vascularity of the supporting and lining structures of 
the nose doubtlessly confers a local immunity to infection dur- 
ing exposures of the tissues, and finally we may consider that 
because bacteriologic examinations of the normal mucous 
membrane show attenuated strains of bacteria present in a 
locus theoretically believed to hold a special immunity to 
those germs normally present, danger is remote except in the 
presence of complicating infections, such as rhinitis and sinus 
disease. 


Ill. 


The size, form and general appearance of the injured feature 
may be greatly altered by swelling, ecchymosis and the bruis- 
ing of surrounding soft tissue, the reaction being so great that 
the detection of fracture and dislocation is extremely difficult 
and uncertain. When the swelling has at least partially sub- 
sided, or in those cases where the reaction to injury of the 
soft parts has been less severe, it is possible to obtain an exact 
idea of the extent and degree of injury by external and intra- 
nasal examination. The deformity presented by simple in- 
spection often reveals the nature of the injury without palpa 
tion or radiograph, but the importance of careful intranasal 
inspection cannot be overemphasized. The septum may be 
dislocated and so much displaced laterally as to considerably 
narrow or even completely occlude one nostril without alter- 
ing the external contour of the nose. 


Dislocation—The most frequent cartilage dislocation is 
quite naturally a separation of the quadrilateral cartilage at 
its junction with the perpendicular plate and with the vomer. 
This results usually in an apparent and actual depression of 
the flexible portion of the external bridge, with the tip of the 
nose frequently directed to the side of the dislocation. If the 
septum, as a result of direct violence, is dislocated backwards 
the resulting deformity is fairly typical; a deep depression 
immediately beyond the lower extremities of the nasal bones 
and a slight but unnatural tilting up of the tip of the nose. 
Both of these types of dislocation are accompanied by partial 
or complete separation of the cartilage from the nasal process 
of the superior maxilla, complete separation being responsible 
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for the frequently observed widening of the columella due to 
encroachment of the anterior angle of the cartilage into the 
nostril. 

Infractures.—Infractures of the cartilaginous or osseous 
structures of the nose offer perhaps the most annoying diffi- 
culties of diagnosis, and it is in the majority of these cases 





that unsatisfactory end results are obtained. With crepitus 
absent and no help lent by the Roentgen ray, and with all acute 
swelling apparently subsided, the perichondritis or periostitis 
which may persist for weeks disguises a cosmetic irregularity 
in a manner likely to indicate a satisfactory prognosis which 
may later be modified by cruel fact. Tactile examination must 
indeed he highly specialized to determine depressions of in- 
fractures hidden by firm indurated periostitic swelling. 

Fractures.—The concept regarding the osseous structure of 
the nose as an architecturally supported arch is apparent in 
the writings of earlier surgeons and is sometimes met with in 
the present day. That the nasal projection is a poor substi- 
tute for an arch from the engineering standpoint is readily 
conceded by those who have frequently attempted its re- 
construction. 

The extreme rarity of nasal fractures compared to injuries 
of other bones of the skeleton must not be ascribed to any 
special resistance of the socalled arch itself, but rather to the 
infrequency with which the organ is subject to injury. It 
is well to remember in considering this point that the same 
remarkable automatic protection of the eyes by instinct—i. e., 
the jerking of the head or the raising of the arms to ward off 
impending blows, does more to protect the nasal bridge than 
does the structure of the bridge itself. It is a fact borne out 
by a study of comparative anatomy that the skulls of mam- 
mals of the lower orders show a far greater support of the 
nasal arch and bridge (up to and including the negroid skull) 
than is present in the Caucasian race. 

Statistics on fractures in general from the central European 


medical centers show nasal fractures to have a frequency of 





from 1 to 1.6 per cent. According to the few availal 
reports in this country, these figures seem high, due either to 
the fewer number of adherents to dangerous sports or to the 
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fact that many of these cases are considered ambulatory and 
are privately treated in physicians’ offices. 

In practically all traumatizations of the nose with external 
lency of the 
nasal bones to separate from each other, as there is practically 


the white race. Carter 


direct force to the osseous bridge there is a ten 


no obliteration of the central suture in 
states that bony union is frequently seen in the negro and 
Mongolian races, and that there is constant osseous union 1n 
apes. This tendency to separation is responsible for the great 
frequency of dislocation of the nasal bones. It is doubtlessly 
true that the nasal bones are more frequently dislocated from 
the frontal processes of the superior maxille or separated 
from each other than actually fractured. 

The most common injury then involves the separation of 
the nasal bones and their fracture or both. This condition 
presents marked deformity depending on the force applied. 
There is an overriding of the nasal bones on the nasal pro- 
cesses, a flattened deformity of the bridge resulting. Marked 
flattening is accompanied by backward dislocation of both 
nasal bones and septum, and may be of sufficient degree to 
produce an undue prominence of the nasal processes of the 
superior maxillz, causing an apparent widening of the dis- 
ance between he eyes. 

With a forcible blow striking the nose from the side, one or 
both nasal bones may be fractured and displaced from their 
beds and the organ is pushed to one side. In blows from the 
same direction but applied with lesser force only the nasal bone 
of that side is broken with a depressed deformity. Laterally 


applied blows to the bridge of the nose in children may pro- 


duce a depressed deformity due to fracture on the same side 
and a greenstick or infracture of the opposite nasal bone. 

The chief lines of fracture traverse the lower half of the 
nasal bones in a more or less oblique direction; the ossa nasi 
are thinnest at the lower extremity, requiring only a light blow 
properly applied to cause a separation of continuity. The frac- 
ture is frequently seen to traverse the bone at a point corre 
sponding to the nasal frontal spine. Occasionally the break 
may be seen to run longitudinally following the grain of the 
hone, especially when the force has been applied with a small 


object 
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l‘ractures of the septum may occur independently of frac 
tures of the nasal bridge, and, as Jaravay pointed out years 
ago, innumerable fractures of the cartilaginous septum occur 
: 


without any injury to bone, and with so little discomfort « 


reaction the lesion may remain unknown to the possessor, 

The most usual location of fractures of the septum is in the 
posterior two-thirds of the cartilaginous portion and the an- 
terior half of the osseous portion, the latter usually in the per- 
pendicular plate, the vomer being protected by virtue of its 
deep position. 

IV. 

Hippocrates thought that union of the fragments in nose 
fractures was generally complete in six days. Boyer, Mal- 
gaigne and other early writers believed that these fractures 
healed with great rapidity. Molimie stated that eight days as 
a minimum is necessary for fixation. It is rather conceded by 
contemporary writers that fixed union does not occur till late 
in the second week or well into the third. 

Correction of old septal deformities disclose a difference 
in the method of natural repair of fractures of bone and carti- 
lage. QOsseous repair or union is made by means of hyper- 
plastic callus and new bone formation. Repair of cartilaginous 
fractures is by simple connective tissue callus. 

v. 

The complications resulting from fractures of the nose are 
many and varied. Probably the most ordinary complication in 
practice is a septal hematoma, which may lead to abscess for- 
the lacri- 


mation. Low lateral injury may cause laceration o 
mal duct. The line of fracture may extend upwards into the 
frontal bone and frontal sinus, causing an emphysema when 
attempt is made to blow the nose. The same type of injury 
in greater degree may cause the line of fracture to reach the 
anterior fossa with accompanying symptoms of cerebral con- 
cussion and other intracranial injuries Rogers has reported 
three cases of fracture of the cribriform plate and death from 
meningitis. Severe crushing comminuted fractures have in 
volved the maxillary sinus and even anterior ethmoid cells 
\ late complication is chronic suppurative periostitis or peri- 
chondritis, recognized by fetid odor, purulent discharge and 
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pain. In these cases the condition persists, and the nose re- 
mains sensitive until necrotic bone or cartilage is discharged 
by nature or removed surgically. Of the rarer local compli- 
cations cavernous sinus thrombosis and ophthalmoplegia 
(Dowling) may be mentioned. 

° | Vi. 

Treatment of nasal fractures is best considered in two 
divisions: (a) reduction and (b) retention. The question of 
when to undertake these measures is still open to discussion. 
Garel, Harold, Foster, Lee Cohen and others insist on an 
immediate institution of treatment, while many operators feel 
that a more thorough diagnosis and a more exact approxima- 
tion of the separated parts can be made if the circulatory re- 
action following the blow has subsided. I have personally set 
no hard and fast rule to cover the question and allow myself 
to be governed by the individual case. A fair proportion of 
these injuries show surprisingly little swelling and edema, 
and in many the swelling from the circulatory disturbance is 
soft enough to permit thorough tactile examination. When 

| the reaction is severe enough to prevent a complete study of 
the supporting structures I allow a period extending up to 
ninety-six hours in which to allay the reaction by the use of 
ice packs, rest in bed and elevation of the head. At the end 
of this period I feel certain enough of the condition of the 
nose to perform reduction. 
(a) 

Almost every known instrument with proper slenderness 
and rigidity has been used and recommended for the intra- 
nasal reduction of fractures. Septal periosteotomes, female 
silver catheters, Volkmann's curette, the Tripier dilator, artery 
snaps, the Martin forceps come to mind as recommended by 
various authors. A number of special forceps for reducing 
the septum have been devised, of which the most popular is 
doubtless the Adams instrument, especially as modified by 
Carter. 

< The rules governing the reduction of nasal fractures vary 
almost as greatly as do the types of injuries. Simple reduc- 
tion by traction with subsequent natural retention, as in frac- 
tures of the long bones, is possible in so few of the cases that 
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the percentage is practically negligible. Reduction is usually 
a matter of reconstruction of the superstructure of the nose 
with immediate support, which must be maintained until rig- 
idity is established. Dr. Lee Cohen believes that this can be 
accomplished with best end results by thoroughly mobilizing 
the nose with the Adams-Carter forceps, eliminating all resist- 
ance of the injured or uninjured supporting structures, so that 
when placed in a splint the nose may be molded into proper 
form. 
(b) 


For intranasal retention of the reduced fracture a large 
variety of methods have been used. [rom the earliest days of 
lint packing, splints of various design and material have been 
conceived. Rubber tubing, cups of rubber and gutta percha, 
hollow tubular splints of rubber and metal have been hailed 
with enthusiasm and then forgotten. Probably the gauze pack 
and the Simpson sponge are the only examples of this type of 
retention apparatus which we use today. 

Of the mechanical devices few have been of practical value. 
Probably the most successful of these is the apparatus con- 
ceived by Martin and Martin; a four pad mechanism arranged 
winglike, which is introduced into the nostril closed. A plate 
resting on the floor of each nostril acts as an anchor, and the 
turning of a key outside of the nose opens the wings of each 
side simultaneously so that one pad exerts pressure against 
the lateral wall of the nose while another applies itself against 
the septum wall. Molliere, Chandeloux and more _ recently 
Nelaton, Ombredanne and others, find that the apparatus is 
seldom tolerated by the nasal mucous membrane, though the 
Martins maintain that the nose can sustain the apparatus for 
long periods of time with proper regulation of tension. Varia 
tions of this apparatus are used by the Martins, Sargnon and 
others for the correction of recent fractures and deformities. 

Molinie devised an internal expanding splint which is now 
recommended chiefly for the treatment of old fractures. The 
opened splint gives no lateral pressure, but being triangular 
in form and resting on the floor of the nose with its base, it 
exerts tension along the entire line of the bridge close to the 
median line. 
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‘ The external splints are as varied and almost as complicated 

i) some instances as the internal splints. Molliere introduced 
his external plaster method in 1888. Prior to this time other 
external apparatus had been devised, such as the lead gutter 
of Malgaigne, molds made of rubber (Hamilton), papier 
mache (Dzondi), dachylum (Weber), collodium (Dumreich- 
er) and dental plate composition (Garel). 

Warbasse recommends as recently as 1918 a U-shaped rigid 
appliance attached to a headband descending from the forehead 
to enclose the nose, from the side of which padded thumbscrews 
are applied to exert pressure at desired points. This apparatus 
is further improved by a flat metallic tongue attached to the 
bottom of the U so that it lies over the upper lip. This per- 
mits varying degrees of counter pressure by applying a band- 
age around the head above the pinne and beneath the nostrils. 

In this country the apparatus of Carter, devised as an 
external support to the nasal bridge, was at one time popular. 
This consisted of a rigid adjustable arch set over the nose, its 
base resting on the frontal processes of the superior maxille. 
Splints of gutta percha were inserted and adjusted in the nos- 
trils with thread and needles attached, which were passed 
through the tissues of the nose and secured externally to the 
rigid arch. Frequent loosening of the tension and bathing of 
the parts are said to have prevented necrosis. 

A modification of this splint was suggested by Grant in 
1903. This writer omitted the use of the internal splints and 
passed silver wire through the depressed deformity, attaching 
it to a steel arch straddling the bridge, the arch resting on 
rubber cheek plates retained by means of tapes passing around 
the head. 

Other external mechanical splints have met with more suc- 
cess. When used in selected cases the device of Adams has 
been very satisfactory. It consists of two lateral pads fastened 
by rigid swivels to a firm head band and adjusted against the 
side of the nose by a thumbscrew. This is similar to the ad- 
justable pads of Joseph of Berlin. Gamgee’s apparatus presses 
on the side of the nose by means of a screw and spring, with 
lateral movement of the apparatus prevented by means of a 
spectacle frame hooked to the ears. Cobb later devised a 










































RECENT FRACTURES. 





NASAL 


similar appliance, held in place by a stiff metal head band fitted 
carefully to the circumference of the head. 


The ingenious device of Von [Eck deserves mention. It con 
sists of a rigid metal saddle held over the bridge of the nose 
by buckled tapes around the head. Through this saddle are 
inserted six adjustable thumbscrews, set in various positions, 3 
which press on a flexible metal plate in direct contact with the 
nose. [Ey lowering or raising the several screws the inner 
plate, which is padded, can be made to conform to the require- 5; 
ments of many individual cases. 


Most rhinologists have a collection of many of these de- 
vices locked away in cabinets reserved for tonsillotomes. It 
is wrong to condemn them all as useless, for many of them are ' 
applicable to selected cases; the principal objection is the ex- 
treme rarity in which a given apparatus mav be properly 
applied. 


The sheet copper splint, which Cohen attributes to Roe, but 
which practically is identical with the zine splint of Daly, is 4 
proving to be the best retention apparatus we have at our com- 
mand. To properly construct the splint, which 1s made to fit 
each individual case, a paper pattern saddle is cut to fit the ir 
injured nose, and the resulting truncated triangle is used to 
cut a similar shape from a sheet of 24 gauge sheet copper 
with tinner’s shears. The edges of the copper are smoothed 
with a file and the entire surface and edges are covered with 
a layer of adhesive plaster and an inner linine of soft thin 
cotton. 
TECHNIK 
Dr. Cohen believes, and | am inclined to believe that most 
* of us with experience in this work agree with him, that it 1s 
most essential in the reduction of all fractures to first thor 
oughly mobilize the entire bony framework of the nose, so 
that when placed in the splint it may be molded into proper 
form. Unless this is done reduction cannot be satisfactorily 
accomplished, and even if the reduction seems to be success- 
ful there is always a tendency of the nose to assume a ‘faulty 
position, which grows more manifest as the swelling dis- . 
appears. 
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To produce mobilization (I am quoting Lee Cohen at 
length) the nasal bone is grasped with the Carter-Adams 
forceps, one blade of which is introducted into the vestibule 
of the nose and the other (covered with rubber tubing to pre- 
vent injury to the skin) is placed on the outside. The bone 
is then twisted with sufficient force to assure complete mobili- 
zation, and the same process is repeated on the other side. 





Following this the same forceps are reintroduced, both 
blades bare, into the nostrils, one blade on each side of the 
septum, so that, by a lifting motion or twisting, the nasal 
bones can be brought forward and upward into their proper 
relation with the nasal process of the maxillary bone below 
and the frontal bone above. This manipulation serves at the 
same time to bring the septum of the nose into proper align- 
ment. 

To retain the desired position the nasal chambers are lightly 
packed with plain pulled gauze in continuous strips one-half 
inch wide, care being taken to elevate with firm but gentle 
pressure those portions showing a tendency to depression, in 
certain marked tendencies an overcorrection being advisable. 
The light resting of the thumb and index finger externally 
with one hand during the packing serves to guide the opera- 
tor’s judgment. 

The copper splint just described is then placed on the nose 
and is held in place by an inch wide strip of adhesive tape 
extending across the nose and face from beneath one ear to the 


other. A small strip of adhesive plaster extending from the 
forehead down to the lower end of the splint, reinforced by 
two cross strips on the forehead, prevents any tendency of the 


splint to slide downward and exert undue pressure on the tip 
of the nose. 

It is important to remember that great care must be talen 
to insure an equal tension to the cheek strips holding the 
splint in place, as an uneven pull will easily cause the axis of 
the nose to get out of alignment. 

The first dressing is left for four days, and then changed 
everv third day. If, however, there appears to have been any 
displacement of internal packing or external splint during 
daily observation, it must of course be redressed at once. The 
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packing may be discontinued after ten to fourteen days. The 
splint should be used from three to four weeks. 


In conclusion let three elementary principles of general sur- 
gery be recalled in the treatment of these cases: First, asepsis, 
especially in the compound fractures ; second, suture of lacer- 
ated skin with a view of minimizing scar formation, and third, 
the use of tetanus antitoxin when indicated by the nature of 





the injury. 
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THE OTOLOGIST IN THE FIELD OF SOCIOLOGY 
° (THE ALLIANCE OF MEDICAL AND SOCIAL 


SCIENCES IN THE PREVENTION AND PAL- 
LIATION OF ACQUIRED DEAFNESS). 
By WenbDELL C. Puitiips, M. D., 
New York. 

Luke, the beloved physician, records an incident in the life 
of the Nazarene when a certain lawyer sought a reply to the 
question “Who is my neighbor?” His reply was as follows: 
“A certain man went down from Jerusalem to Jericho, and 
fell among thieves, which stripped him of his raiment, and 
wounded him, and departed, leaving him half dead. And by 
chance there came down a certain priest that way: and when 

$ he saw him, he passed by on the other side. And likewise a 
Levite, when he was at the place, came and looked on him, 
and passed by on the other side. But a certain Samaritan, as 
he journeyed, came where he was; and when he saw him, he 
had compassion on him. And went to him, and bound up his 
wounds, pouring in oil and wine, and set him on his own beast, 
and brought him to an inn, and took care of him \nd on the 
morrow, when he departed, he tock out two pence, and gave 
them to the host, and said unto him, Take care of him; and 

whatsoever thou spendest more, wen I come again, | will 
repay thee. Which now tie three, tiimkest t u, as 
neighbor unto him that fell am the thieves?” 7 awyer 
answered: “He that shewed mercy on him.’ “he 1 tl 
Nazarene: “Go, and do thou likewise.” 

To the physician disciple this paralle miust e made a 
strong appeal, for to the physician, not only on account of the 

. nature of his avocation and the Hippocratic oath to which 


he has subscribed, but because of the human element in his 
experience and training, responsibility as neighbor to his pa 
*Read before the American Otoiogical Socie 1923 


Atlantic City, N. J. 
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tient becomes imperative. The peculiar psychology surround 
ing his deafened patient vastly enhances this responsibility. 
Every handicap in human experience has its psychologic bear 
ings; every calamity in life its woes; but none except obvious 
fatal diseases provokes more absolute helplessness and de 
pression than defective hearing. 

In the presence of this audience of otologists I need not 
attempt to enlarge upon this phase of the hearing problem. 
I know of no more trying experience than to be called upon 
by a deafened patient to give a final opinion, when no hope of 
permanent improvement may be held out. We older otologists 
frequently are obliged to face this ordeal. In the functioning 
of this experience the prevention of deafness plays no part, 
for in every instance the days of prevention have passed. 
Likewise in the majority of cases no well founded hope for 
improvement can conscientiously be vouchsafed. We must 

bis 


face the bald facts surrounding his deafened condition, not 
only in the patient’s interest, but it must be in a manner that 


will preserve our own integrify and honesty of purpose. At 
this very point arises the otologist’s opportunity to become his 
patient’s neighbor in the highest sense, and it is here that he 


1 1 


may profitably enter the field of sociology, at least so far as 


1 
sociology as a science may pertain to the welfare of his deaf 


ened patient It is one thing for the otologist, after havi 
conducted -all the hearing tes to conscientiusly tell a deaf 
ened person, even in the kindest way, that his deafness must 
remain permanent It is quite another attainment to go 
the necessary leneth « ‘ demo} ratine to him how t overce 

his handicap rhe first rdinary professional busine 
transaction—the second re s time, self-sacrifice and 
beyond the realm of financial remuneration. The otologist 
who contents hims« ith the rendering of his scientific opin- 


1 
l 


ion only, must be classed with the priest or the Levite who 


came and looked on and passed by on the other side. The cita 
tion of a few experiences will serve to illustrate: 

boy of fourteen summers whose mother stated to a social 
worker that she had formerly consulted a number of otologists, 
who all agreed that her son’s deafness was incurable, but they 
failed to tell her what could be done to lessen the handicap. 


At last she consulted another otologist (not the writer), who 
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is deeply interested in organization work for the deafened and 
who is constantiy in touch with its workers. He told her that 
her son must study lip reading without delay; that his voca- 
tion must be carefully selected and his whole trend of life 
guided in the direction of an avocation which he could fill with 
satisfaction to himself and to his friends. He was placed in 
a private school of lip reading. Later he entered a high 
school, taking a cooperative industrial course, and finally land- 
ed a remunerative job. His mother’s gratitude overflowed 
her vocabulary—her problem was solved at last. “That—that 
—is a hero man” was her cry. 

A young woman about twenty-two years of age consulted 
one of the most distinguished members of this society. His 
attitude was friendly, his examination thorough, every test 
complete and painstaking, leaving nothing unaccomplished 
that could add to the thoroughness or the value of his scientific 
opinion. Upon completion of the examination he told her 
plainly that her deafness was permanent and that no form 
of treatment held out any hope for permanent amelioration. 
She paid his fee and went home to spend the days of agony, 
hopelessness and despondency of those who must remain in the 
“silent land.” She saw no ray of hope, either in the way of 
occupation, of social enjoyment or of education—the whole 
world was dark. Finally, some friend persuaded her to con- 
sult another otologist, who arrived at exactly the same hearing 
results, but who devoted the required time in an endeavor to 
open the door of hope. He explained to her that her defect 
was her peculiar handicap, that people all over the world with 
few exceptions were victims of one handicap or another. He 
explained the peculiar psychosis of deafness; how it grappled 
with one’s optimism; he related incidents where people far 
worse than she had come into lives of comparative happiness 
and usefulness; he urged her in the strongest terms to re- 
build her life on the basis of her handicap by making a careful 
study of lip reading, by using artificial aids for hearing, by 
associating herself with other deafened people in the field of 
social service work and by preparing for remunerative em- 
ployment. She was introduced to the social service workers 
in the New York League for the Hard of Hearing and en- 
tered actively into its work. She was told that while no direct 
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benefit might come from constant treatment, there were times 
while suffering from severe colds that a moderate amount of 
nasal and aural treatment would be beneficial. It was im- 
pressed upon her that she could remain under the advice and 
counsel of a competent otologist who would be primarily her 
guide and counselor regarding all things pertaining to the 
hearing function. She responded to these suggestions with 
eagerness. This young woman has completely adjusted her- 
self to her handicap and is happy. She is following a useful 
and remunerative occupation. She is becoming a competent 
lip reader and, strange to say, actually thinks she hears bet- 
ter than formerly. 

One of my own experiences was a woman of about thirty- 
three years of age from a distant city, who had gradually from 
her twentieth year grown deaf from otosclerosis. I was called 
upon to say the final word and could not conscientiously evade 
the responsibility. She was despondent, rebellious, belligerent 
and refused to be comforted. She would not even consent to 
investigate the various artificial aids for hearing. I finally 

go with me and confer with some 
people who are much deafer. I called at her hotel and took 
her to our League headquarters, where we spent an hour in a 


obtained her consent to g 


conference with our deafened workers, all of whom are happy 
and contented. We persuaded her that the wearing of a hear- 
ing device tended to make friends and to retain them, for the 
reason that one’s friends are glad to talk into the hearing de- 
vice, kn wing that no special effort is required. She was 
shown through the various departments; educational, voca 
tional, occupational, ete. She was urged to make a study of 
lip reading and to learn the things that would be of the great- 
est benefit in overcoming the handicap of deafness, and finally 
she succumbed to the influence. 

Hundreds of cases of this kind might be cited through va- 


rious organizations of the hard’ of hearing throughout the 
land. In another communication* I cited the case of a boy 
who had gradually grown deaf from the age of thirteen until 
twenty. When he graduated from high school he refused to 
enter college, stating as his reason that he did not like to 


*Volta Review, November, 1921. 
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impart to his mother that he was afraid to go through the 
same deafened experience in college as in high school. It 
was at this time that | advised him to join our League for the 
hard of hearing and take advantage of its various depart- 
mental work, particularly lip reading. In a personal com- 
munication received from him he relates his League ex- 
periences. His letter says: “| have started one of the strangest 
transformations in my life. I have begun to look at the world 
in a different light. You advised me to join the lip reading 
class as soon as possible, and | attended one at the League 
rooms. I will never forget my first night of lip reading. | 
came full of hope, for I had been told that lip reading was a 
wonderful thing and expected to learn the entire art in one 
lesson. How my hopes were dashed to pieces. All around 
people were nodding their heads in the negative or affirmative 
as the case may be; at times they would burst out in laughter 
at something the teacher had said. I sat there all alone watch- 
ing them and cursing myself—what mockery, what foolish- 
ness. | almost cried, but as time went on, my point of view 
gradually changed—I found out it wasn't so bad, after all. 
That a person who was deafened did not have to isolate him- 
self from the world. At the present time | have accomplished 
a great deal in lip reading. I also come into contact with 
other activities of the club, especially its social life. I have 
taken part in three or four amateur dramatic performances. 
I joined the dancing class; in fact, my entire life has been 
changed by this experience. Sometimes [ pinch myself to see 
if it is all real. Words cannot express the work that the 
young women of the League are performing. Their cheerful- 
ness and happiness take one out of the deepest depths of gloom 
and misery.” This young man is now in his senior year in a 
dental school and is accomplishing his work with very little 
difficulty. 

The above remarks give emphasis to the fact that the otol 
ogist’s responsibility does not end with the medical care of his 
deafened patient. He must carefully weigh every factor that 
will tend, first, to the elimination of his hearing defect, pro- 
viding such relief is possible, but in the more serious cases 
he should assume the attitude of the Samaritan in the parable 
and become the neighbor, the teacher, adviser and guide of his 
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deafened patient. He should be prepared to educate the pub- 
lic, particularly along the lines of preventive deafness; to 
recommend the prophylaxis in individual cases, and he should 
encourage all organized efforts to ameliorate the unhappy con- 
dition of deafened people. In short, the otologist, together 
with the social worker in charge of the necessary activities for 
the deafened, must impart the necessary courage, information 
and hope to enable him to rebuild his life upon the new basis. 
“In the metamorphosis from the morbidity and shrinking self- 
pity to happiness and usefulness” more or less character re- 
building and readjustment become necessary. 


SENSIBLE SUGGESTIONS FROM THE DEA\FENED INDIVIDUAL'S 


STANDPOINT. 


Mr. John de Raismes Storey, in an article on the “Psychol 
ogy of Deafened People,”* emphasizes the necessity of over 
coming the obstacles within as well as those which are ob- 
jective. Deafened himself, he refuses to be.a typically deaf- 
ened man and endeavors to be successfully deaf. To use his 
own words: “By that I mean he must strive to live a moral, 
wholesome life with an occupation suited to his capacity, with 
friends, hobbies, wide interests, etc., and not to let his affliction 
affect his character except beneficially.” “I do not feel that 
the deafened man should accept a humble task if he is fitted 
by attainments for a better one.” These are the sentiments 
of a deafened man who has achieved success in the legal pro- 
fession and who is in active practice today. 

\t the third annual meeting of the American [ederation 
of Organizations for the Hard of Hearing, held in Toledo, 
June, 1922, interesting papers were presented by deafened 
people representing a diversity of occupations. “The Deaf 
ened Man in Business Life” was discussed by Mr. Starling 
W. Childs of New York City, who is a member of a promi- 
nent brokerage house. When Dr. Phillips asked me to come 
here he gave me as a subject, “The Deafened Man in Busi 
ness, f-and | took it. He meant me to discuss this from my 
own experience rather than to treat it along more theoretical 
*Volta Review, May, 1920. 
7Volta Review, Nov., 1922. 
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lines. I have done this, and you will understand that what 
I have to say today I have tested and found true by the best 
of tests—day by day experience. And by the same token, 
you will also understand that I am not dealing with the man 
who is totally deaf, but rather with the question of how people 
who suffer from various degrees of impaired hearing may be 
expected to get along in the world of affairs. Persons who 
are hard of hearing hold within themselves the key to their 
own destiny. If they allow themselves to be weak, discour- 
aged and despondent they will for a time receive the sympathy 
they obviously seek, but if they persist the chances are that 
they will first be pitied, then endured, and then avoided. “In- 
stead of weakly deploring our hard lot, we should strike a 
balance (as the business man would say), wherein our assets, 
as well as our liabilities are listed, and by steadily conserving 
the former and improving them we can be reasonably sure of 
some day showing a balance on the right side of the ledger.” 
We are often bored by friends with discussions of their gen- 
eral ailments, and in a way they seem proud of them, but the 
deafened man—almost never. This probably arises from the 
fact that deafness is not an obvious defect, but the attitude 
is a wholly mistaken one and is sure to be a great obstacle 
to his success. Instead of concealment and vain subterfuge, 
his attitude should be one of complete and unembarrassed 
frankness. By frankly admitting his difficulty he will at once 
put those about him at their ease, and [ can say with absolute 
assurance that he will almost invariably find his fellow men 
helpful and sympathetically cooperative. And do not forget 
that where real study of a subject or piece of business is re- 
quired the deaf man has one very positive advantage. By 
] +} ! 


shutting off his hearing apparatus he is at once free of all the 


disconcerting and disturbing noises which constantly assail 
the ears of his associates, and is thus enabled to concentrate 
absolutely upon the problem before him. In short, the deaf- 
ened man will find by experience that his balance sheet has 
assets as well as liabilities. He then commends the employ- 
ment of hearing devices and concludes with the statement 
that the deafened man is better equipped for some kinds of 
work, particularly in accounting and other business which re- 
quire great concentration (In short, Mr. Childs has shown 
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his power of concentration by winning several matches of golf 
from the writer of this paper.) 

“The Deafened Woman in Society” was a paper presented 
by Mrs. George L. McAlpin,* who stated that even 1f modesty 
causes one to shrink from relating personal experiences, for 
the cause of humanity and for the sake of service one would 
not remain silent. To sympathize, to help, to encourage, these 
must be common experiences; and with the deafened | feel 
sure that the suffering and the struggle are the same, no mat- 
ter what the environment. One day a beautiful star appeared 
on my horizon. Faintly it gleamed at first, often obscured by 
the fleeting clouds of despair. That star was the birth of hope. 
Was it possible that my eyes could be trained to take the 
place of my ears? Was it possible that I could keep in touch 
with my family and friends in delightful intercourse? It was 
possible. I would try. All of this happened some years ago, 
but the star is still shining, leading me to new worlds to con- 
quer and new lessons to learn. Irom the first I sought speech 
reading. Three things I count necessary to success along 
social lines: Courage, culture and a determined effort to mas- 
ter the art of speech reading. Limitations must be met and 
recognized, but I have yet to meet the situation where a cour- 
-ageous and frank attitude will not attract companionship. 
There is always a kind friend who will give a clue to the sub- 
ject of conversation. Culture is an ornament that is especially 
becoming to those who have lost their hearing. A hobby is 
an excellent thing for the deafened. A determined effort to 
master speech reading is essential to all success. It is said that 
there are good speech readers and poor speech readers. I say 
we can all be good speech readers if we will persevere. And 
one of the most important things to do is to cultivate and 
develop the faculty of observation. 

“The Deafened Woman in Professional Life} was a paper 
read by Miss Julia E. Johnsen. She stated that the deafened 
woman in professional life assumes there is a handicap. This 
is only relatively true. It is true that we do not like, on ac- 
count of our deafness, to approach people, to give them special 


*Volta Review, November, 1922. 
+Volta Review, November, 1922. 
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trouble, to place ourselves in a conspicuous or embarrassing 
position. Our sensitiveness or pride gets to the front. This 
is psychologic and not a handicap unless we make it so. We 
must not confuse any disadvantage with the fact of deafness, 
except as deafness contributes to the state of mind. What 
we need is clear thought and sensible conclusion that we will 
do whatever comes to us to do. Wrong mental attitudes are 
not held by us alone. Most obstacles can be overcome. We 
do not expect that deafened physicians, nurses, lawyers, and 
musicians, for example, can do exactly the same things as one 
who hears. Such training, or a strong attraction for special 
work, is too valuable not to be made use of. One might, for 
example, work with an assistant ; or a physician might special- 
ize in laboratory or X-ray work; a lawyer might turn from 
court to take up brief and record work, research, law librarian- 
ship, or even cataloging of legal literature. A musician might, 
like Beethoven, turn to composing, or to harmony or song 
writing ; because music is not only a matter of physical sound, 
it is a matter of internal sound as well. I mention these things 
because one who has started out toward a professional career 
is apt to turn aside when deafness comes upon him, a fact 
which he may afterwards regret. In the case of a reporter, 
the ability to write well can be turned to authorship. We have 
a reporter who has become very successful in magazine writ- 
ing. There are business standards to be met, rules, methods, 
resources or working facts to be learned. When these are 
learned the way is comparatively easy—that is to say, the 
work is related to one’s capacity for the task in hand, and I 
think deafness is very little hindrance. This has been my own 
experience. My own work, however, is especially adapted, be- 
cause it calls for very little communication. It is editorial 
work of a special kind and also reference library work. For 
the sake of thé future it is better to expect too much of the 
deafened than to do the harm and lack the vision of not ex- 
pecting enough. 

A paper on “Compensations’’ was presented by Mrs. Robert 
C. Morris,* who said in part that he who has been afflicted 
with deafness only a short time is apt to be rebellious, and he 





*Volta Review, December, 1922. 
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is skeptical that this universal law of compensation can pos- 
sibly apply to his case. But he who has been deaf from in- 
fancy, through childhood and youth, and through middle age, 
knows that there is some soul of goodness in things evil. He 
knows that, as Emerson said, he can, like the wounded oyster, 
mend his shell with a pearl. When one of our five senses has 
become impaired the four others become strengthened beyond 
the normal. Intuition develops rapidly if we educate our- 
selves to know those flashes of knowledge which come to us 
intuitively, and the deafened may have through the life which 
must be lived in contact with other people, a more dependable 
guide than persons with normal hearing. The deaf person 
naturally becomes an accurate reader of human nature. They 
rarely make mistakes in judging men and women. He watches 
the lips of any new acquaintance, knowing that the eyes can 
be trained to deceive and other features may wear a mask, but 
the mouth is the only feature that cannot be made to camou- 
flage the truth. Thus the deaf person selects his friends with 
infallible intuition. He sees in people important things that 
we people never see at all. His faculty for observation be 
comes the foundation for memory, reason, judgment and all 
kinds of culture. The deaf person not only has time to think, 
but he learns to concentrate. If he cannot carry on a con 


versation with John Jones or Wilbur Smith, it is just as well, 


perhaps, for the John Joneses and the Wilbur Smiths of the 
world seldom say anything that is worth listening to. If the 
sphere of the friendships of the deaf person is circumscribed 


he may have quality 1f not quantity, and if he cannot become 


acquainted with a wide circle of friends, then he may turn his 
attention to Shakespeare and Emerson and Stevenson, friends 
who unite the whole world. If we cannot hear a lecture we 
may console ourselves with this thought: that the best of 


lectures always find their way into print, and 90 per cent of 
the lectures, so far as literary values are concerned, are not 
fit for print. Most of us can build a world of joy and accom 
plishments with such tools as we have. To be able to hear as 
the average person does is just to be an average person, but 
to be able to do something—to specialize—to do something 
better than the average person can do it, is to cause a thou- 
sand people who can hear to seek the path to our door. The 
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hard of hearing person is sympathetic, and the world needs 
that kind of understanding sympathy. Shakespeare said: 
“None can be called deformed but the unkind.” We have come 
from many circles, we represent social and professional rela- 
tionships of many kinds, and in this convention, perhaps for 
the very first time in our lives, we are among our very own 
people, for we are the people who understand each other so 
much better. Only you and I know the world in which we 
live, and I am proud to be numbered among your gallant com- 
pany of the deafened. This very experience is one of the 
great compensations that deafness has brought to me. 

These are but a few of the papers which have recently been 
written by highly intelligent people along the same lines, but 
time will only permit a few quotations from a remarkable arti- 
cle “On the Technic of Being Deaf,” written by Earnest Elmo 
Calkins, a prominent figure in the literary and advertising 
world, and published in the January number of the Atlantic 
Monthly. It is unfortunate that we deafened can go so long 
without detection. We frequently choose foolishly, preferring 
to pass as slow, thick-headed, stupid persons rather than as the 
quick-witted deaf persons we really are. I have become a 
master of the art of being deaf. It is an acquired art. People 
are no more born with it than they are born bachelors. <A 
bachelor is something more than a man who has failed of 
marrying ; and the art of being deaf is something more than 
loss of hearing. When I asked Mr. Edison why he of all 
persons did not avail himself of one of the electric devices for 
making hearing less difficult, he said: “Too busy. A lot of time 
is wasted in listening. If I had one of those things my wife 
would want to talk to me all the time” Discussing a banquet 
at which it might be possible for me to be “seen,” I said to 
a friend: “I’m not going to any more of those dinners. It’s 
such a bore to sit there and not hear any of the speeches.” 
“Not so much of a bore as if you heard them,” was his feel- 
ing reply. After all, are not the deaf rather inclined to over- 
rate the mere accomplishment of hearing? Audition is not 
without its drawbacks, and deafness without its compensations. 
For us, the noisy world is soft pedaled. My deafness begin- 
ning at fourteen years of age, my teacher, a woman of rare 
sympathy and helpfulness, would not permit me to fail and 
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insisted upon helping a discouraged boy to keep up with his 
classes. I still remember the enthusiasm with which she once 
said: ‘earnest, I want you to succeed, not in spite of your 
deafness, but on account of it.” There ought to be a book of 
short biographies of the famous deaf, telling how they met 
their problem. Such men as E. S. Martin, Thomas Edison, 
Sir Joshua Keynolds, Ludwig von Beethoven, the Earl of 
Chesterfield, Harriet Martineau, etc. We cannot draw any 
consolation from the belief that our condition is tragic. To 
begin with the first lesson and the hardest, it is imperative to 
admit that one is deaf—admit to oneself, and tell the world, 
and accept the penalties as well as the compensations. As 
some cornfed philosopher remarked, “Old maids is really the 
happiest—after they quits strugglin’.” After all, the deaf are 
not deaf all the time; for they are not deaf when there is no 
occasion to hear. The deaf person should always prepare 
in advance for as many emergencies as possible. He should 
study the time table in advance, read the signs on the walls 
and in the train-shed. [ have learned to set myself for awaken- 
ing at any morning hour. Nothing can compare with a gainful 
occupation. He then mentions aids to hearing, lip reading, 
which is little short of marvelous, and then classifies the lia- 
bilities and assets in the way of recreation which a deafened 
individual may well commit to memory. On my index expur- 
gatorious are: 

Conversation in the best sense; the theater; lectures ; public 
dinners and most private ones; music; social dancing ; games 
like “What is my thought like?’; being read aloud to. 

I have left: Books; pictures, moving and stationary ; art, 
painting, sculpture, architecture and applied natural science ; 
scenery; travel, on foot, train, boat, horse and motor; ex- 
hibition dancing, and all spectacles and pageants; games like 
golf and whist; nearly all hobbies. 

Someone has said (boy, page Mr. Bartlett) that when God 
closes one window, He opens another a little wider. I have 
tried to help Him and swing my window altogether open. 
Among his recreations which he calls startling are painting, 
modeling, carving, fishing, digging in the earth, and play 
games. In consequence I have never been bored. I make 
models of ancient ships, which gives an excuse for hunting 
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old books and prints to learn how they looked and were rigged. 
I have a colony of bees, which are sufficiently amiable to per- 
mit me to take out the brood combs and find the queen, when 
there is someone to see me show off and exclaim: “Don't they 
ever sting you?’ | also battle with beetles and worms, for 
the satisfaction of raising a few of the varieties of roses. If 
| play a rotten game of golf, it is not because I am deaf. 
There is no reason why a deaf man should not be a very good 
golfer. With me it is, perhaps, because | enjoy a walk as 
much with a blackthorn stick in my hand as with a mashie. 
Do not get the idea that all this means dispensing with friends. 
Friendship is not conversation. The things the deaf can do 
to reclaim the waste places of life, and find happiness in doing, 
have another rare quality. They are a substitute for conver- 
sation in a quite different way. They enable him to account 
for himself to others, to acquire a new interest in the eyes of 
his friends, to win a consideration that his amateur perform- 
ance as a listener will not give." Thus I find myself at fifty- 
four busy and happy, with a very satisfactory “expectancy” 
allowed by my insurance company, with a life packed full of 
the most exciting and enthralling things to do, and wondering 
whether | am going to have time—even if | realize that ex- 
pectancy—to do them all. 


ORGANIZED SOCIAL SERVICE FOR THE DEAFENED. 


It is obvious that any sustained effort to benefit deafened 
people along social service lines must be through proper organ- 
ization. lormerly no institution work was attempted for the 
social and economic betterment of the deafened, except through 
institutions maintained for deafmutism. It so happens that 
the psychology of the deafened person with speech differs 
o widely from mutism, or deafness without speech, that it 
hecomes well nigh impossible to carry on any social service 
or educational work which contemplates a combination of the 
two conditions. This fact has been fully proven and needs 
no further discussion. The balance of this paper will have to 
do chiefly with social service work for deafened people or 
those with speech. 

During the last ten years organizations have come into 
existence with the purpose of solving these problems. These 
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organizations have assumed various names, like leagues for 
the hard of hearing, speech reading clubs, etc. Community 
work for the deafened would seem to be a suitable general 
term under which the various subdivisions of social service 
work may be outlined. The ideal organization, in my judg- 
ment, is one that would be based largely upon the club idea. 
lirst, a permanent home, suitable for carrying out the neces- 
sary activities. Second, with trained social workers in charge 
Third, independence and self-maintenance on the part of the 
members, so far as the actual club expenses are concerned. 
Outside help should be secured covering the expenses of edu- 
cation, vocational training, employment, recreation, charities, 
research and preventive treatment. Unfortunately, during the 
earlier stages nearly all organizations have been obliged to 
receive donations in order to successfully become established. 
Let us briefly define an ideal community center for the deaf. 
Ideally, such a center should undertake to do for deafened 
people service similar to that which is so successfully done 
for the blind. In New York City the community center for 
the blind centers around an institution known as “The Light- 
house for the Blind,” which is a large home or clubhouse, 
which contains rooms for the various departmental activities. 
This would be an ideal arrangement for a community center 
for the deafened, which should primarily be a clubhouse ~where 
deafened people could carry on the various activities. Such 
a building might include rental quarters for private teaching of 
lip reading. In some cities in America the Municipal Com- 
munity Chests have provided the headquarters and equipment. 
In the formation of a local unit three types of individuals 
should, if possible, unite- the otologist, the deafened educator 
and the deafened social workers, in a combined effort to rouse 
the deafened man and woman out of despair and make them 
over again into alert, happy, hopeful and self-supporting citi 
zens. Just get a group of the deafened together and organ 
ize. The American Federation of Organizations for the Hard 
of Hearing is prepared to furnish the necessary organization 
literature. 
EDUCATIONAL (LIP READING TRAINING) 

Inasmuch as Mrs. Nitchie, in her paper, will cover the en- 

tire field of lip reading education, we will be content in merely 
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urging this procedure and suggesting that otologists make it 
a routine matter of advice and counsel to their patients. Even 
though hearing devices are employed, lip reading should be 
developed in every case, so far as the individual is able to 
avail himself of this valuable art. It is particularly urged that 
in the early stages of deafness patients commence the study 
of lip reading in order to become proficient before the time 
has arrived when it becomes actually necessary. 


EMPLOYMENT BUREAU. 


One large department of such a service should be the em- 
ployment bureau, which should be in charge of trained voca- 
tional counselors and placement workers, capable of advising 
applicants for positions in accordance with the type, degree 
and progressiveness of his deafness, his physical condition, his 
education and his temperament. The employment workers in 
the New York League for the Hard of Hearing make a care- 
ful study of each individual case, making use of a card index 
system which becomes permanently available, and which covers 
every phase of the applicant’s condition. The following are 
among the questions asked : 

1. The age of the individual at the time he is forced to con- 
sider rehabilitation. 

2. The degree and the type of deafness at the time he rec- 
ognizes the need for rehabilitation. 

3. The finances of the individual and his dependency. 

4. The willingness of the individual to accept the aids, such 
as lip reading, hearing devices, etc., that are available. 

The placement workers are obliged to overcome, first, the | 
inadequate facilities for training in a wide range of occupa- 
tions; and second, the unapproachability of employers. The 
rehabilitation of the deafened junior is a comparatively simple 
problem. He is trained in lip reading, equipped with a hear- 
ing device, if necessary, and then trained for a vocation where 
any increase in his deafness will not be a handicap. These 
occupations include most forms of machine operating, all 
branches of the sewing trade, all of the agricultural pursuits, 
some of the professions, and many kinds of business. The 
exceptions include telephone, teaching (except lip reading), 
telegraphy, stenographic work, salesmanship and cashiering. 
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The league has advised training to some of its younger appli- 
cants in printing, show card writing, embroidery machine oper- 
ating, designing and office machine operating, such as the bill- 
ing machine and multigraph. 

The rehabilitation of the person who has engaged in some 
definite occupation for many years is a more serious problem. 
Thirty-seven per cent of all the persons who apply to the bu 
reau are forced to change their vocation. For them, advice 
regarding the utilization of part of their former training and 
experience must be given, suggestions for proper training and 
the place to take it, and information regarding those occupa- 
tions which might be harmful. To those with subnormal hear- 
ing any remnant of hearing is most precious; hence, occupa- 
tions surrounded by unhealthy conditions, such as are found 
in refrigerating plants, subways and tunnel construction, must 
be avoided. Positions requiring standing must be avoided by 
deafened persons who are subject to vertigo. Let us cite the 
histories of a few cases that have been handled by the bureau 
during the past year: 

1. A nurse with slight deafness. Sought advice from 
nurses’ agencies, doctors and friends. Sought advice at the 
League. Trained in lip reading, told to give up nursing, given 
a job where she would not be too fatigued to study lip reading 
at night; arrangements made for training through the Bureau 
of Rehabilitation of the State Department of Education, in 
X-ray operating. Secured a position in a hospital. She wrote: 
“IT was prepared to have a hard time of it, but now scarcely 
feel that my job is work. | have found it good to combine 
X-ray with laboratory work and have taken a course in bac- 
teriology. It is not only working, but also the planning to do 
more that makes me feel a bit more useful again. I am glad 
to tell vou that I can do the work and can also enjoy it. Please 
accept $5.00 for the League from my first salary —N. G.” 

2. Young man, 22. Total deafness after mastoid operation. 
Clerk in insurance firm before. Advised him to learn all about 
office machinery. Finally took advice and secured employ 
ment in three weeks’ time. 

3. Man,°50. Very hard of hearing. Uses a hearing device. 
Yacht captain for seventeen years with the same employer 
Lost job not because of deafness, but because man had given 
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up yacht. We have advised this man, who has some savings, 
and a wife with perfect hearing, to open up a small shop in a 
suburb, such as a hardware store, where the counter work 
could be done by his wife and the handyman work and me- 
chanic work be done by him. In order to convince him that 
people of normal hearing would accept him on the strength 
of his ability in spite of his deafness, he was placed in a job 
as a mechanic for a time. 

In many instances a new occupation has to be learned, and 
the applicant must be given a course in vocational training. In 
such cases the placement workers, having made a complete 
study of the individual, are able to advise the kind of occupa- 
tion for which he is fitted. He is then given such schooling as 
may be necessary to prepare him for his new job. 

An important element in the employment for the deafened 
is the ability of the placement workers to convince employers 
of the availability of this type of employee. In the New York 
League this has been so successfully done that various em- 
ployers have shown their appreciation by calling for recruits 
from deafened sources. He is told that the deafened man 
concentrates better than the hearing: that he is more efficient 
at general routine work; that he accomplishes more work in 
less time, for the reason that he does not engage in conversa- 
tion going on about him. Furthermore, he is more apprecia- 
tive of his job because he recognizes his limitations and does 
not seek constant change. In short, his redeeming features, 
to be mentioned to his employer, are as follows: 

1. Highly developed power of concentration. 

2. Keen observer. 

3. Quick mental movement. 

Does not waste time in chatter. 

5. Remains in position longer than hearing individual. 

6. Master of detail. 

Of late the demand of employers has been so great that our 
placement officers are carrying a newspaper advertisement 


~ 


urging deafened people to apply for positions. 
VOCATIONAL TRAINING. 
Vocational training whereby deafened people may Be taught 
new occupations should be urged in all cases where the Victim 


can no longer follow his usual vocation. In the larger cities 
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there are special organizations for vocational training along 
all lines of endeavor. In New York City the Bureau of Re 
habilitation of the State Department of Education pays for 
the vocational training of our deafened individuals in the exist 
ing schools of the city. Thirty-four States in the Union offer 
rehabilitation facilities to the physically handicapped. It 1s 
up to the organizations for the deafened and the otologists to 
make use of them for their cases. In smaller cities the organ- 
izations should undertake to find training opportunities for 
their people. If possible they should provide scholarships in 
trade schools that would cover traveling expenses and board 
if necessary. Above all, avail themselves of the city, State 
and Federal facilities offered and demand them where there 
are none. Whatever else he may do in preparing for a new 
job, he should certainly persist in his lip reading studies. 
HEARING DEVICES. 

Dr. Walker is to discuss the question of mechanical aids to 
hearing ; hence | shall confine my remarks upon his subject to 
a few brief comments regarding certain important informa- 
tion recently gained. In general, it may be stated that great 
progress has been made during recent years in the develop- 
ment of hearing devices, particularly in their special adapta 
tion to varving and different uses. For instance, until re- 
cently, the executive secretary of the New York League for 
the Hard of Hearing, Miss Annetta W. Peck, has been entirely 
unable to make use of telephone conversation. About one 
| year ago she found that by using the phonophor applied to 

the telephone receiver she was able to hear telephone conver 
sation perfectly. The writer converses with her frequently 
and has been amazed at the power of the little instrument. The 
Phonophor Company produces four or five varieties of phono- 
phor, but the one most effective for telephone service happens 
to be the cheapest one of the lot. Stethoscopes with large 
mouthpieces (accumulators) can be purchased at Knauthe 
Brothers, New York City. These might be of service to hard 
of hearing doctors in examinations of the heart and lungs 

Mr. Sterey’s comment, previously referred to, calling atten- 
tion to the fact that hearing people frequently approach the 
deafened when they see them using the hearing device, is 
worth repetition at this time. The various manufacturers of 
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hearing appliances are more than willing to undertake any 
problem which tends to improve their quality and effective- 
ness. A recent experience has brought to light a new phase 
in the hearing device problem which promises to bring untold 
happiness to many deafened individuals. This knowledge may 
be in the possession of many in this audience, but the writer's 
knowledge is of very recent origin. Almost by accident some 
deafened people have been induced to test the radio with won- 
derful results. In one instance a deafened man was urged to 
try it, but for days and weeks refused to even attempt to make 
use of the radio, only to be enraptured by his first day’s ex- 
perience with this marvelous invention. His letter written 
at the request of the writer will best tell the tale. 

“Dear Dr. Phillips—Knowing of your great interest in the 
cause of humanity, and especially in those who are hard of 
hearing, I desire to tell you of my wonderful results from the 
use of the radio. 

“T have been deaf for 45 years—have been deprived from 
intercourse with my fellow men—deprived from the pleasure 
of attending lectures, concerts, church. Now, however, that, 
thank God, is ended, and also ended for all those who are 
similarly afflicted. 

“My outfit is not a very wonderful one—made by the Radio 
Instrument Company of Washington, D. C., and makes use of 
six vacuum tubes, yet by ‘plugging’ in the first stage of 
amplification I hear perfectly. 

“T had had my radio but a few days when on Easter Sunday 
I listened in to the service conducted at the West End Pres- 
byterian Church, heard distinctly, plainly, clearly, the opening 
organ voluntary, solo and quartet singing, reading of the les- 
sons, prayers, a wonderful sermon, installation of new mem- 
bers and the benediction, and please believe, it was, to me, a 
God sent benediction. I say it manfully and without shame 
or fear of ridicule, the tears of joy streamed down my face. 
Last Sunday I heard the entire service at St. Thomas’ Church 

in the afternoon the services conducted by the Bedford 
(Brooklyn) branch of the Y. M. C. A., by the Rev. Dr. Cad- 
man, who stated there were nearly 1,000 men in attendance, 
and when this congregation sang that glorious, inspiring hymn 
‘Onward, Christian Soldier,’ the music being played by the 
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Glory Trumpeters, you can imagine the effect it all had on a 
poor soul who has spent forty odd years in the ‘silent land.’ 
In the evening I listened to a concert by the Capital Theater 
Orchestra, and the ending of a perfect day was a fine organ 
concert. ] want to add that one number of the theater concert 
was the ‘Melodie’ in I, by Rubinstein, played as a ‘cello solo. 
I've heard, off and on, parts of this composition all my life, 
but never before the entire piece, until it all came to me over 
the wire, the deep bass notes of the instrument sounding like 
a beautiful pipe organ. 

“T have, so to speak, by means of the radio, found a new 
heaven and a new earth and am just beginning to lead a nor- 
mal life. God grant me many years of life in order that | may 
enjoy, to the utmost, my new found joy and happiness. 

“Tf all this wonderful salvation has come to me it can also 
come to others in affliction, and I shall appreciate it highly if 
you will tell me how best to go about spreading the gospel of 
Saint Radio, as I cannot keep it to myself, but want to shout 
it all from the housetops for the enlightenment of the world. 

“Please feel at liberty to use this epistle in any way desired, 
so long as it will do some slight good for those who may be 
afflicted and whose souls are crying for help. Your friend, 

“WARREN Ponp.” 

Mr. Warren Pond is at the head of the well known firm, 
William A. Pond & Company, music publishers, of New York, 
and is evidently a case of otosclerosis. 

Since receiving this letter several people with varying types 
of deafness have been requested to make tests of the radio in an 
attempt to determine just what types of deafness may he rea 
sonably expected to make use of the radio. The following let 
ters relate the experience of other pec yple: 

“Dear Dr. Phillipsp—You asked me to give you some account 


of my experience in listening to Mr. Pond’s radio. I have 
tried it twice, once on April 24, and again April 29, when my 
father went, on Mrs. Pond’s invitation. His experience is 
also interesting; so you have mine, otosclerosis of 38 years’ 
standing, and my father, C. C. O. M. of 35 years’ standing 
He is quite hard of hearing now, while I have practically no 
hearing at all, unless hitched to the most powerful devices 
made. 
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It is impossible in my own experience to separate the emo- 
tional and imaginative from the scientific ; but [| think you are 
as much interested in the one as in the other. When, about 
ten years ago, | dismissed my last pupils in piano and _ har- 
mony, | slammed the door on my old life and plunged into 
earning my own living in an entirely new field. So completely 
have | forgotten that | was ever a musician, and identified 
myself with social work for the deafened, that | have won- 
dered whether there really was sufficient magic in things 
heard to justify people in spending hours and hours of precious 
time sitting around a concert room or an opera house. You 
can judge therefore of the emotional effect of hearing over 
the radio the tremendous and thrilling voice of my own be- 
loved piano, not painfully incomplete, but full, rich and satis- 
fying as in the early days of my deafness before I ever dreamed 
that music would have to be left behind and its glories trans- 
lated into some other form of human activity and service. 

“The repertoire of the piano does not change much, and 
from old experience I could hear all variations of touch and 
even the errors of the young player's performance. I heard 
all announcements surprisingly well, getting names better than 
titles, and later, in the baseball reports, the names of clubs bet- 
ter than those of individual players. 

“(On the second occasion I heard, besides announcements and 
short speeches, songs by sopranos, a tenor and a baritone, 
orchestra and organ. The latter was particularly successful. 

“On both occasions | found my head noises slightly increased 
—a sort of escaping steam sound—and that my head ached 
slightly for a time, but my speaking voice sounded clearer to 
me and my hearing definitely better. Of course, hearing in 
my case does not mean the naked ear, but hearing familiar 
voices at their customary pitch and volume with the same hear- 
ing device as usual. After two days this continues. 

“My father, on the other hand, heard almost-too much, just 
as Miss Samuelson did, and as he does not like the electric 
hearing devices much at the best of times, he was making all 
serts of little experiments in bone conduction, which is more 
comfortable to his thinking. Lut the day following he was 
much deafer, so that we had to raise our voices very much 
more than usual—in fact, it was all we could do to make him 
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hear. This was better the next day. However, he is going 
to be a fan, I can see. Hoping that this will be of some use 
to you, I am, sincerely yours, 
“ANNETTA W. PECK.” 

“My dear Dr. Phillips—Here’s a statement of my experience 
with Mr. Pond’s radio. We listened in on piano selections, 
several soprano solos and a male voice announcing commission 
market quotations and baseball scores. [| found the speaking 
voice by far more agreeable. When the radio was tuned at 
a pitch comfortable for Miss Peck—that is, so that she could 
hear the piano as an actual piano—it was a most violent noise 
and tin canny. The vocal selections were ever so much better. 
During one selection there was a crossed wire, and | could 
clearly hear the vocal selection with a jazz band and coon 
shouter. It seemed as if | was hearing one in one ear and the 
other in the other. When the radio was tuned so that it was 
comfortable for Mr. Pond it was agreeable to my ears. (I 
guess that you will agree that Mr. Pond is a bit more deaf- 
ened than I.) The voices were all clear and distinct. 

“The day following I was walking through the tunnel out- 


side of Gimbel’s. | heard a phonograph just as clearly as if 


I stood alongside of it. I investigated. In the store near 
one of the entrances | found a radio with the horn attachment. 
[ should say that | heard the music (as much, which is rarely 
true of a naked pl nograph ) at a distance of at léast 150 feet 
through walls nd windows [ don't hear ir own victrola at 
home unless nt room 11 hich it is playins 

my 1 7 1 - 1 - .s 

Che possibiliti f radi re 1 hearing seems 
great to me, but raises one great question in my mind. I really 
¢ ‘ f P ] Poe are 1 +1 r 4] 
am a fan and wouldnt want to take the joy out of the g ( 
for the world. Very sincerely yours, 


“ESTELLE E. SAMUELSON. 

\Mliss Annetta W Peck | know to be a case of otosclerosis 
and her father to be one of chronic catarrhal deafness. These 
expe riences certainly serve to determine the fact that the radio 
has brought marvelous possibilities of experience for our deaf 
ened friends. It promises to become a source of educational 
value, even in the schools for deafmutes. So enthusiastic have 
a few members of the New York League become that the 
whole place is being installed with radio equipment for the 
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benefit of its members. Several have already remarked that 
they propose to attend church every Sunday morning and 
evening at the League headquarters and to listen to lectures 
and concerts at other times. 

Some of our workers have found much benefit from an 
appliance called the Auricles, manufactured by the William 
V. Willis Company of Philadelphia. This instrument is quite 
similar to the English made instrument known as the Aurolese 
Phone, but possesses the added advantage that it can be pur- 
chased for about $10. 

RECREATION AND AMUSEMENTS. 

It is surprising how much real pleasure may come from 
organized efforts to promote certain types of amusement and 
appropriate recreation measures for deafened people, particu- 
larly in groups. Ordinarily, the deafened person gets his chief 
amusement from books, moving pictures or from some fad. 
It is possible, however, under trained leadership to develop 
a variety of amusements for men and women of mature years, 
such as card parties at headquarters, for which clubhouses 
should provide opportunities. Younger people become very 
much interested in theatricals of the pantomime type, and when 
possible they are exceedingly fond of dancing. Recreation in 
the form of club hikes, with lunches, botanical, nature and 
other available studies. 

PREVENTIVE DEAFNESS. 

Within the domain of social work, under otologic super- 
vision, can well be placed opportunities for studies along the 
line of preventive deafness. Naturally these studies will have 
to do largely with child life. Dispensary and hospital treat- 
ment for the deafened has up to date failed to conduct specific 
investigations along the lines of preventive deafness in chil- 
dren. It is true that certain well known causes are carefully 
attended to in the large clinics. By this I refer to the re- 
moval of tonsils and adenoids and similar measures, but to 
give a specific study to children who already show signs of 
deafness and to treat these children with the sole purpose to 
prevent further inroads upon the hearing function has never 
been generally adopted. Dr. James Kerr Love of Glasgow* 


*Volta Review, November, 1921. 
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has done some pioneer work along this line, and Dr. Franklin 
W. Bock has attempted the same measures in the Rochester 
public schools. 

Since October, 1922, it has been attempted under the aus- 
pices of the New York League for the Hard of Hearing. The 
plan has been about as follows: No children have been sub- 
jected to examination and treatment except those who have 
been secured under League auspices and by our professional 
workers. In every instance full records are obtained at the 
League covering the name, age, home conditions and all other 
possible information is obtained and recorded. This informa- 
tion is not only recorded but filed and a duplicate record card 
is sent to the doctor. The following is a sample of the card: 


CLINIC FOR THE PREVENTION OF DEAFNESS IN CHILDREN 
NEW YORK CITY 
Date 
Name 
\ddress 
\ge 
Degree of Deafness 
Cause of Deafness 
Speech 
[llnesses 
Deafness, first notice 
Head Noises 
Earaches 
Tonsils and Adenoids 
Where treated 
INN SN I st se nnceineccincdsa spines ; 
Parents’ name 
School 
Grade sicasapdenc: kiadeilbsad ata 
Teacher 


Remarks 
Registered by: 
The New York League for the Hard of Hearing, Inc. 


126 East 59th Street 
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The patient is then given a complete otologic examination 
by competent otologists. This examination is supplemented 
by such other forms of examination as the symptoms may sug- 
gest. In some instances even a Wassermann test has been 
made. The child is then placed under treatment—nasal and 
pharyngeal abnormalities and diseases eradicated, advice and 
counsel is given as to diet and home life. The prevention of 
colds and proper aural guidance during and after colds. So 
far no efforts have been made to enter the field of pathology. 
Furthermore, the number examined up to date is too small to 
enable us to form definite and permanent conclusions. In all, 
about 60 children have been under observation and have been 
given a total of about 500 examinations and treatments. A 
preliminary report will probably be published in the near fu- 
ture. Suffice it to say the results of these examinations and 
treatments have more than warranted the efforts which have 
been put forth, and it would seem that the time has come for 
the opening up of departments for research in the prevention 
of deafness in our ear hospitals and clinics. Furthermore, it 
should become one of the leading features of social service 
work in the field of otology. Particularly, in our very large 
cities for the treatment of ear diseases, there should be a dis- 
tinctive department devoted entirely to the subject of pre- 
ventive deafness. I venture to report a recent case coming 
under my observation which serves clearly to show the need 
of a more careful study of hearing conditions in children, with 
a view to the prevention of deafness, and second, to the proper 
treatment of children showing symptoms of defective hearing. 
A girl ten years of age showed symptoms of gradual loss of 
hearing for about two years. The mother had taken her to 
one or two general practitioners, who failed to discover any 
cause for the affection. In school she had commenced to fall 
back in her studies, and the teacher had finally advised the 
mother to place the child in the public school for the deaf. 
It is evident that no competent otologist connected with the 
school system had ever examined this child. It was found 
that her hearing was so defective that it would be impossible 
for her to continue her studies by regular school methods. 
Upon examining the canals they were both found to be tightly 
packed with cerumen, and after its removal she heard as well 
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as ever. This case may be a rare exception, but it serves to 
emphasize the laxness in our present methods of examining 
school children and emphasizes the fact that there is a wide 
field for investigation along the lines of prevention in the 
domain of aural diseases. 

This I have briefly outlined various phases of social service 
work which may well be attempted by individual organizations. ; 
\fter two or three years of rather intensive study of the prob- , 
lem as undertaken by the few organizations in the larger : 
cities, | became convinced that this type of enterprise should 
be encouraged by the formation of a national organization, for 
the following reasons: First, to provide a central body which 
would have the control and management of an annual con 
vention in the interests of local organizations. Second, for 
interchange of views and for development of methods, and 
to encourage the formation of local organizations throughout 


the country. This organization is now on a well founded 
basis, under the title of **The American Federation of Organ- t 
izations for the Hard of Hearing.” The fourth annual con- 


vention was held in the city of Chicago, June 18, 19 and 20. 
The third annual convention was held in Toledo in June, 1922, 
and over 250 delegates registered from various parts of the 
Union, all the way from Boston to San Francisco. At the ; 
present time fifteen constituent bodies are in affiliation with 
the national organization, and many more are making ready 
to join or are in the process of formation. There are two 


foreign local associations—one in Glasgow, Scotland, and 


yt 


one in the city of Prague. The Volta Review has become the 
official organ of the Iederation, which has its headquarters 
in the Volta Review building in Washington, D. C 

In conclusion, | would say that social service work for the 
deafened offers a wide field of actual service to humanity on 
the part of the otologist. Every large town or city should 
have an organization to carry on this work. The otologist, 
recognizing the timidity of the deafened in public matters, 
should lead in the formation of these local units. Many of the 
local organizations throughout the country have come about 


in just this manner. Upon entering this field the otologist 


opens the door of his life to the very highest realm of actual 


service to humanity. It calls for unselfish expenditure of time 
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with little to be gained along the line of financial emoluments. 
For in the main he must give of his time freely. It is a dis- 
interested service and brings little fame. It is the fulfillment 
of the provisions of the Hippocratic oath in its very highest 
sense. 

Note.—Comments herein made from papers of Mr. Starling 
W. Childs, Mrs. George L. McAlpin, Mrs. Julia E. Johnsen, 
Mrs. Robert C. Morris, Mr. John de Raismes Storey and Mr. 
Earnest Elmo Calkins are practically in the exact language of 
the individual authors. 
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AIDS TO HEARING. 
By Gorpon Berry, M. D., 
WorRcESTER, Mass. 


On the 4th of August, 1922, thirteen million telephones were 
silenced while the nation mourned one of her greatest. Poor 
and potentate the world around sent messages of sympathy 
and condolence. As the sun was setting on Beinn Bhreagh, 
the highest spot in Eastern Nova Scotia, there in the solid 
rock the body was laid to rest while the stillness was broken 
by the singing of Stevenson's “Requiem” : 

Under the wide and starry sky, 
Dig the grave and let me lie; 
Glad did | live and gladly die, 
\nd I laid me down with a will. 


‘ive months have passed, and on the 3rd of this month 
(January, 1923) his widow, alike the cause and inspiration of 
his wondrous accomplishments, went to join him. Increasingly 
as the years swing around will man realize his debt to Alex- 
ander Graham Bell and Mabel Hubbard Bell. To some who 
are intimate with his manifold activities it seems that not in 
his remarkable geographic research, not in his exhaustive 
statistics on heredity, not in his pioneer work with aeroplanes, 
not even as the inventor of the telephone, but in his construct- 
ive championing of the deaf, lies his first claim to the gratitude 
of posterity. The proximity of their deaths, and their inti- 
mate association with all progressive effort for the deaf make 
it fitting that we refer to these two and their early struggles. 
We can thus render homage, and at the same time through 
their lives review the history of work for the deaf during the 
past fifty years. 

Dr. Bell’s grandfather gained fame in Scotland as a teacher 
of elocution and speech training. His father, Mellville Bell, 
invented the famous “universal alphabet” now used in teaching 
phonetics. It was Dr. Bell’s boyhood enthusiasm which cre- 
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ated a rubber skull that could say “mama” and that so trained 
a pet dog that when Bell’s fingers pressed successively on dif- 
ferent parts of its larynx, the dog could be heard to say “How 
are you, grandma.” When (at the age of twenty-four) Bell 
first came to Boston in 1871, Miss Sarah Fuller was at the 
head of the Horace Mann School. She early asked him to 
teach her workers. Then he spent three months at the Clarke 
School for the Deaf and seven weeks at the Hartford School. 
He rapidly became an authority in speech training. To his 
3oston school came young Mabel Hubbard, whom he later 
married. 

A few years previously (in 1864), at four and a half years 
of age, this little girl had become totally deaf from scarlet 
fever. Her father learned that the Germans were successfully 
teaching their deaf by the oral method, but that in this coun- 
try only the sign language was used. Mabel seemed destined 4 
to lose her speech as well. Here in Rhode Island Governor 
Henry Lippitt had a deaf daughter, Jennie, whom the mother 
had been teaching by the oral method for six or seven years. 
With Mrs. Lippitt’s encouragement and advice, Mrs. Hubbard 
now began to teach Mabel, and so successfully that at six years 
of age she and her friend Jennie Lippitt were brought before 
the legislators on Beacon Hill, where the question of the found 
ing of an oral school for the deaf in Massachusetts was hang 
ing in the balance. The Solons could not but yield to the con- 
vincing proof these two little girls gave, and in 1867 a charter 
was granted the Clarke School for the Deaf at Northampton, 
the pioneer of the oral schools in this country; for the Hart 
ford School, founded in 1817, and other more recent institu- 
tions for the deaf were all using the sign language method 
which Gallaudet had brought over from the Abbe Sicard's 
school in Paris. In the meantime Isaac Rosenfeld had been 
seeking aid for his deaf child. The final result of his efforts 
was the opening of the “New York Institution for the Im- 
proved Instruction of Deaf Mutes” in 1867, and nine years 
later the “Rhode Island Institute for the Deaf” was founded 
here in Providence. To Gardner Green Hubbard, Mrs. Mary 
A. Lippitt and Isaac Rosenfeld belong the credit for sponsor- 
ing these splendid institutions, but not more than to Harriet 
IB. Rogers in Northampton, Sarah Fuller and Mary H. True 
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in Boston, J. W. Homer in Providence and Bernard Engleman 
in New York, the pioneer teachers who built the foundations 
of our structure. 

The second chapter comes with Dr. Bell's efforts to help 
these deaf children. He had found by tests that many had 
some hearing. By utilizing this little, he was much helped in 
getting them to place their sounds correctly. He used speak- 
ing tubes with profit and was anxious to discover some elec- 
trical means of magnifying sound that he might still better 
reach them. With Dr. Clarence J. Blake's help he fastened a 
stylet to the ossicles on a model of a human ear and was able 
to obtain a record on a rotating drum of the membranous 
oscillations made by the spoken voice. He called this the 
phonautograph, and had the deaf children use it. He found 
that a small resonator box containing tense violin strings when 
worn next to the child's chest would give tactile warning when 
a bell or horn of an approaching vehicle on the road spelled 
danger. Then he became convinced that some resonator might 
he so adjusted as to cause an undulating current in an electric 
wire, and that the reversing of the process would pick it up 
in the receiver end as duplicated sound waves. This was his 
initial conception of the telephone. At about this time (1874) 
Bell was working as a side issue with his “harmonic tele- 
graph,” in an attempt to send six or eight Morse messages on 
a single wire at the same time without interference. The 
mechanical work was being done by Thomas A. Watson. 
With characteristic perseverance, Bell worked through that 
winter and the following spring. He was using springs of 
different tension, something like tuning forks, and trying to 


have the electrical wire transmit a selective impulse as sound 


to similar springs in an adjoining room. Watson describes 
that momentous afternoon of June 2, 1875. “We were hard 
at work at the same old job. One of the transmitter spring's 
I was attending to stopped vibrating and I plucked it to start 
it again. It didn’t start and | kept plucking it, when suddenly 


out he 


| heard a shout from Bell in the next room, and then 


came with a rush, demanding ‘What did you do then? Don't 
change anything. Let me see!’ The make-and-break points 
of the spring had become welded together, creating just the 
necessary electric circuit for transmitting sound.” Fortunately 
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it was the genius Bell who was in the other room and who 
heard the faint ticking on his end of the wire. There was born 
his telephone. <A similar good fortune in 1900 destined that 
Lee Delorest should be working near a Welsbach burner 
when testing electrolytic detectors for wireless signaling. He 
noticed a brightening and dimming of the gas light as the spark 
transmitter was operated. From this came the audion ampli- 
fier, which permits telephonic conversation across the conti- 
nent, enables a vessel to come into New York Harbor in a 
fog, and promises to play an important part in electric hearing 
devices of the future. 


[It was not many days before Watson’s fevered activity under 
3ell’s direction was able to make the crude transmitter through 
which the first telephone message was delivered—‘Mr. Wat- 
son, please come here, I want you.” Then came endless ex- 
periment and adjustment. Finally they were ready to make 
an outside test. Permission had been gained from the Wal- 
worth Manufacturing Company to connect up with their pri- 
vatet telegraph wire two miles long, running from Boston to 
Cambridge, and on October 9, 1876, Watson first heard Bell’s 
historic call “ahoy, ahoy,” over the long distance telephone. 
Perfecting the telephone consumed so much of his time that 
Dr. Bell had to give up other activities for the time being. 
But his interest in the cause of the deaf was just as active, 
as witness his letter to his mother in this same year (1875) 
when convinced of the success of his invention: ‘Now we 
shall have money enough to teach speech to little deaf chil- 
dren.” And it was Mr. Hubbard and Mr. Thomas Sanders, 
fathers of two of his deaf pupils, who furnished the financial 
backing to start the telephone. Thus inseparably is the tele- 
phone connected with deafness. And later this same telephone 
was to be the basis for the electric hearing devices which we 
are now using. 

With the establishing of the Bell Telephone Company and 
the clearing up of legal difficulties following infringements of 
his patents, Dr. Bell was free to enter such fields of endeavor 
as his desire directed. In 1878 he moved to Washington. 
Here he was always ready with voice and pen to enter the 
lists vigorously in behalf of any enterprise that-tended to 
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ameliorate the isolation of the deaf or better their training. 
Here he conducted his extensive researches in hereditary deaf- 
ness. Of peculiar interest was his study of the colony at Gay 
Head on Martha’s Vineyard. The excessive deafness among 
the inhabitants there, together with accurate historical records 
of their consanguineous marriages, led to his important con- 
clusions against the marriage of the congenitally deaf. He 
called together the first convention of oral teachers for the 
deaf, which met in Worcester, Mass., in January, 1874. This 
group kept itself intact under his leadership and was stimu- 
lated by his summer gatherings at Lake George until it won 
recognition at the twelfth convention of the American In- 
structors for the Deaf (sign language group) and was incor- 
porated in 1890 as “The American Association to Promote the 
Teaching of Speech to the Deaf.” Dr. Bell was its first pres- 
ident and endowed it with a personal gift of $25,000. When 
the French Government awarded him the Volta Prize of 
$10,000, because of his discovery of the telephone, he founded 
the Volta Bureau and gave it this money for the equipment of 
the Volta Laboratory. Here were invented the graphophone, 
wax disc records and an improved phonograph. This prize gift 
and his subsequent donations made a total of about a quarter 
of a million dollars. In 1909, at the founder's suggestion, the 
Volta Bureau with its endowment was presented to the ‘“Amer- 
ican Association to Promote Speech to the Deaf.” Today this 
Bureau publishes the Volta Review, has a library which is 
the most extensive repository of literature concerning phona- 
tion and the deaf in existence, serves as a rallying point for 
new enterprises for the deaf and as a patron of all who will 
conduct research in their behalf—in a word, is the central 
agency for the deaf in this country. 

With this cursory review of the early work for the deaf, 
let us turn to the present day aids to hearing that Dr. Bell's 
efforts and those of others have contributed. The subject nat 
urally divides itself into a consideration, first, of the mechani- 
cal devices to aid hearing that are on the market; second, lip 
reading as a very important help; third, of the cooperative 
work now being done in this country for the deaf. 

There are many mechanical contrivances purporting to 
make the deaf hear. They all have something in their favor. 
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First, there are the various forms to be placed in the auditory 
canal to fill in a perforated drum membrane. Considerable 
skill is attained in applying the piece of rubber or membrane. 
By actual test the hearing may be better after its insertion. 
Such appliances are to be condemned because they are not 
intelligently used, and because the unsuspecting victim almost 
invariably injures the canal or aggravates or creates an active 
suppurative process. The second type evidences itself in some 
form of modification of the hand cupped around the ear to 
facilitate hearing. The Globe Phone Company advertises nine 
forms in its circular, all of which are on the basis of a horn or 
tube which will catch a larger volume of sound than the un- 
aided ear and will convey this directly through a confined air 
channel to the external auditory meatus. This type has the 
advantage of transmitting sound, exactly as it is received with- 
out accentuating certain types of sound and lessening others, 
and is found particularly serviceable in the aged deaf. In this 
group may be included quite a different mechanism, which 
relies on bone conduction for hearing. The best is a hard 
rubber fan held against the teeth. Sound impressions are 
caught on it and carried through the teeth to the skull and so 
to the internal ear. The third type is being steadily perfected 
and, by reason of its finer control and better adaptation, is 
gaining supremacy: | refer to electric hearing devices. 
Priority in manufacture of the first ear phone appears to 
be in doubt. I am informed that C. W. Harper first brought 
out his Oriphone in Boston in 1902, and that Miller Reese 
Hutchinson of Mobile, Ala., first produced the Akouphone in 
the same year, changing the name later to Acousticon. The 
Globe people were also pioneers. These instruments have been 
made in many sizes. The smallest of which the writer has 
heard had a receiver which could be inserted almost out of 
sight in the ear canal, a battery one inch long and three-quar- 
ters of an inch wide, and a transmitter the size of ten cent 
piece which could be worn as a lapel button. Such small sizes 
are impracticable. An enumeration of the different standard 
ear phones on the market in this country will give a concrete 
idea of the growth of this industry. They are the Acousticon, 
the Gem, the Globe, the Harper, the Magniphone, the Mears, 
the Midget Phonophor, the Opera Type Miss Lucy M. Bruhn 














AIDS TO HEARING. 813 


brought last fall from Germany, the Portophone, the Potter, 
and the Williams Articulator. 

The mechanism of the telephone and of these instruments 
depends upon what might be called a loose connection which 
has been gained by the insertion of many carbon granules or 
balls into a continuous electric circuit. These are enclosed 
in a chamber or in many little cups, and the movement of the 
diaphragm against which they rest makes a larger or smaller 
number of electric contacts among these balls. This vary- 
ing resistance gives an electric fluctuation: Bell's “undulat- 
ing current. Occasionally a carbon ball gets caught, making 
a permanent contact, with a consequent hissing sound. This 
and other imperfections manufacturers are trying to correct. 
The battery for furnishing the electric current has been im- 
proved and simplified ; unnecessary parts have been eliminated ; 
the electric cord has been perfected. One worker (Charles W. 
Harper) spent two years in determining the best material for 
the diaphragm. The war has contributed its quota. Earl C. 
Hanson, by experimenting with the audion amplifier in his 
wireless work, was able to help men at listening posts hear 
the enemy’s plans, use a tree as a wireless receiver, enable a 
flier to get messages from the ground. His deaf mother had 


made him anxious to make some contrivance to help her, as 


those already existing did not seem to serve. With the co 
operation of the Western Electric Company, which control 
the audion patent, he made the Vactuphone for the Globe Com 
pany and thus introduced a new principle into the science of 
ear phone manufacture. 

\n ear phone transmitter lends itself to considerable ad- 
justment. Two factors are present. The writer is told that 
the size and texture of the diaphragm determine the amplitude 
of its wave length, while the stiffness of the diaphragm and 
the controls at circumference and center determine the amount 
of its in and out swing. The first factor regulates the pitcl 
which is transmitted through the cord to the receiver and the 
ear; the second determines the intensity of that sound \ 

1 ] ] 1 . 


we know experimentally that certain patients, though 
can hear far more clearly at certain pitches than at others 
and on the other hand that where there is a partial nerve deaf 


ness superimposed a greater intensity both tires the ear and 
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drowns out the sound; it is clear that these two factors of dis- 
tinctness or pitch and volume or intensity must be intelligently 
controlled. Does not this suggest where the otologist may 
contribute by determining the degree and type of deafness? 
In the research laboratory of the Western Electric Company 
one can so carefully test an ear with their graded sound pro- 
ducing appliances (such as the audiometer) as to chart the 
acuity of hearing for differing pitch and volume. 

How much gain can a deaf patient expect from a properly 
adjusted ear phone? A conservative estimate would triple the 
range of hearing in the average catarrhal case. This is a real 
gain. Manufacturers and deaf alike say that one must train 
himself to use the instrument. Certain types of noises are 
much magnified, others are scarcely audible. The user learns 
how to adjust the rheostat, dimming the loud noises and in- 
creasing the soft. Adventitious noises which the instrument 
accentuates he learns how to pay no attention to. In nerve 
deafness these adventitious noises trouble more, and here the 
ear phone offers no aid but jangles and tires the ear. Where 
there is a catarrhal as well as a nerve deafness, an instrument 
which accentuates detail without undue volume will help the 
catarrhal phase and not tire the nerve phase. It is claimed that 
these instruments improve hearing. There is logic in this con- 
tention. We know that disuse of a nerve causes its atrophy. 

What is our custom when we are persuaded that we cannot 
} further help a deaf patient? Do we ask him to see whether 
lip reading will help and bid him go to the store and secure an 
ear phone for one week’s trial? Can we not be more accurate 
and definite in our recommendations? One manufacturer sug- 
gests the possibility of grading the instruments into standard- 
ized groups. He would make some device whereby the otolo- 
gist can test the patient in order to discover which ear phone 
will fit the given case. We could then prescribe an instrument 
as the oculist prescribes glasses. The ear phone is still in its 
infancy. When it reaches full stature it is conceivable that 
such an Elysium awaits the hard of hearing patient. 

j We have mentioned how lip reading for children received its 
F first impetus in America. Schools for deaf children sprang up 
in every state, and a tremendous amount of good is being done 
by them. It is not generally realized that from an institution 
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like the Clarke School for the Deaf an average of at least 
one goes out each year to enter high school on equal terms 
with the hearing children, and that one-half of these go on 
through college. The handicap is present, but with the use 
of other faculties than the one impaired sense of hearing, 
graduation with honors is attained, and a successful life in 
business cr some other pursuit is the result. It is of the adult 
deat that the writer would speak. This is a different study. 
Education has been acquired, the power of speech has been 
fully developed, contact with the world and one’s fellow men 
has been intimately established. That contact must be pre- 
served when deafness has come. Is the ear phone the only 
means ? 

Chance actively identified the writer with the Army Lip 
Reading School for the returned war deafened Soldiers dur- 
ing the most of its fifteen months’ existence, first at Cape May, 
N. J., then at Fox Hills, Staten Island. In his candidate's 
thesis before this same society a year ago, he made this ex- 
perience the subject of an intimate study. He desires to refer 
to this work and his conclusions, that we may contrast the 
benefit to be gained by mechanical means over against the gain 
from lip reading. 

What type of pupil were we dealing with? There were 108 ; 
altogether. All but nine were American born. They were 


young, averaging 26 years of age, and had been of sound body 





and mind when entering military service. They came chiefly 
from the socalled laboring class: farmers, laborers, clerks, 
machinists; and their previous education was low, as but one- 


fifth had gone beyond a grammar school education, and on 


quarter of them were illiterate. The arbitrary qualificatior 
for admission to the school was the inability to hear ordinary 
conversation at five feet. Of the resulting 108 pupils, 3 
showed ‘total deafness,” 13 could hear only a “shout,” 
heard more than a “shout” but less than “conversation” at 
one foot. The extreme types of deafness were auditory nerve 
forms, while the less severe cases were of catarrhal or sup- 
purative origin. Fifty-two became suddenly deaf, 56 were pro- 
gressively deafened. 

What were the methods employed ? Nine of our teachers 
devoted their entire time to this work. Since these men were 
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there for the primary purpose of learning lip reading our effort 
was to give them all they could stand without undue tire. 
We wanted to saturate them with it. Each pupil had two les- 
sons in the morning of forty-five minutes each and a third in 
the afternoon of thirty minutes’ duration. He had the sole 
attention of his teacher for the lesson period. She carefully 
and systematically arranged his work and took him trom easy 


lip sounds to harder tongue and palatal sounds, and then ar- 
‘ ranged these varying mouth positions and movements in words, 


phrases, sentences and stories; but the pupil was not conscious 
of this systematic progression. His sole task was to read his 
teacher's lips. It was further found best to change the teacher 
from time to time. This helped him to get used to different 
speech movements. 

What were our early results? Not very good. Failure to 
see any good to be derived, lack of ambition, fear that learn- 
ing the art would make them able to support themselves and 
so relieve the government of having to pension them, despond- 
ency, ignorance, laziness, all played their part to create an 
early inertia which only the persistent zeal, optimism and pa- 
tience of the teachers could combat. But the inertia had to 
give way against such pressure. 

The big unlettered soldier was being convinced against his 
will that such practice sentences as “she bought a cap and a 
map for the baby” must contain profound interest. One man’s 
' experience during this stage of transition will illustrate. He 


started willingly enough, but did not have much stamina and 
4 became quickly discouraged. Then he refused to work at 
class; found every excuse he’ could to skip attendance. He 


was referred back to the medical officer for discipline. Neither 
reasoning nor censure nor the threat of punishment availed. 
His discharge papers were started and he was taken out of the 
school. But one of the teachers was not satisfied and gained 
permission to see what she could do. The bullying, flattery, 
ragging and entreaty now showered on this luckless man were 
worthy of a better cause. He sulked, and he yawned ; she kept 
after him. He broke down and cried; she called him a quitter 
and scolded him. The upshot was that she had that fellow fol- 
lowing her around like a trained dog. He worked as though 
his life depended upon it. 





His nights were even sleepless from 
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worry, his eves became congested from concentrated strain to 
watch lip movements. <A little divine fire had gotten into his 
soul. He implored his officer to postpone his discharge pro- 
ceedings, but was told that he had had his chance and now 
he must take the consequences. So he hurried back to his 
teacher for more work. The discharge papers came but were 
pigeonholed until the man had had his full opportunity and the 
teacher had realized the joy of returning yet another war deaf- 
ened wreck to useful and happy citizenship. This case is ex- 
treme, but it illustrates well many another case of labor and 
accomplishment and shows how seriously the work was under- 





taken. The inertia was conquered, enthusiasm followed, 
optimism prevailed. 

\ll were not hard cases. Many seemed to have am aptitude 
for lip reading. lor most, three weeks of training was suf- 
ficient for them to get along fairly well. Some got much de- 
light out of going to dances, where they could see and feel 
the rhythm of the music and perhaps hear a little. They con- 
versed as entertainingly, the ladies said, as their hearing fel- 
lows. When one boy, totally deaf, asked for the day off that 
he might go gunning for duck in the marshes, we feared that 
we were taking chances. But he got more birds than anyone 
else in the party, nor was anyone hurt. Many of the mem- 
bers of our society recall seeing some of the men at the 
\tlantic City meetings in 1919, and remember how easy it was 
to talk with them. Some became so proficient that it really 
seemed they could hear. One man went home on a furlough 


and it was two days before his people realized his deafness 
, We graded them into five classes. Seventy-four per cent 
finished in the first two gradations, which meant that they 
could understand over 80 per cent of what their teachers said 
to them. It is interesting to note that the best lip readers took 
the shortest time to complete the work. The average time for 


the entire school was 2.7 months, a remarkable showing when 
one realizes that this average includes such hard cases as those 
meningitic, where a defnite slowing of cerebration had _ fol- 
lowed the disease. Our statistics show that the amount of the 
man’s education made practically no difference in his skill as 
a lip reader, nor did the degree of deafness seem to have a 
bearing. We were fortunate in being able to follow these 
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men into civil life through the Federal Board. Reports came 
back to Washington from all, and it was gratifying to read the 
enthusiastic reports from the Red Cross and governmental 
agencies. Some of them wrote that they had to make more 
than one visit in order to convince themselves that these men 
did not hear. Many were going into schools of various kinds 
and a few even into universities. One man hopes to go through 
Massachusetts Institute of Technology and graduate as an 
architect ; another passed the first year at Worcester Polytech- 
nic Institute and only discontinued because his eyes gave out. 

A detailed discussion cannot be entered into here, but | 
think you will agree with me that the cause of our phenomenal 
success in the face of such handicaps was not the remarkable 
work of our specially trained and enthusiastic teachers, and 
not our military control over the men, but our intensive pro- 
gram. Hard, concentrated effort and continued practice seem 
essential to the best accomplishment. With such effort our 
experience shows’ that all but the mentally deficient can 
succeed. . 

This brings us to the third and last phase under discussion: 
The cooperative work for the deaf now being done in this 
country through school and guild and association. Tables 
published last year by the “Annals of the Deaf” show 158 
public residential schools for deaf children in the United 
States, 76 public day schools and 18 denominational and pri- 
vate schools. Canada has 7 schools. In the last number of 
the “Volta Review” are listed fifty-eight lip reading schools 
for the adult deaf. The hard of hearing (who for brevity’s 
sake have been classified in this paper as “deaf”) have gath- 
ered themselves together in associations for mutual better- 
ment and encouragement. There are twenty-four scattered 
throughout the country. Fifteen of these have become con- 
stituent bodies of the “American Federation of Organiza- 
tions for the Hard of Hearing,” of which Dr. Wendell C 
Phillips has been president for three years and is now suc- 
ceeded by Dr. Harold Hays, while Drs. Richardson and 
Shambaugh have been active in its affairs as directors. 
Canada boasts two clubs and Scotland one. The New York 
League has about a thousand members, that in Philadelphia 
had 803 last June, the Boston Guild 490. Note what the 
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New York League does where Harold Hays is the leader: 
Has headquarters occupying one floor of an office building ; 
gives free instruction in lip reading; has a placement and vo- 
cational bureau ; has industrial, educational and welfare depart- 
ments, recreation work and nine clubs ; and publishes a monthly 
newspaper. As_ secretaries or as directors of these guilds, 
one finds men and women devoting their talents and their 
lives to the betterment of the deaf in their community. Here 
the new member, discouraged, perhaps despondent, finds com- 
panionship, encouragement, cheer. He learns how and where 
to secure standard hearing devices, is warned against the char- 
latan. He joins the lip reading class. He is urged to take 
active part in the club’s affairs. All about him are people who, 
though deaf, are making their lives count. He realizes he 
has magnified his loss and that other senses and other attri- 
butes can easily make up for this deficiency. Nor is this all. 
These organizations are becoming an increasing power. Lead- 
ers are included in their membership. By local and national 
organization they are bettering the cause of the deaf through- 
out our country. Such is the happy fruition of the work begun 
by Dr. Gell and his colaborers fifty years ago. 

Three phases of “aids to hearing’’ have been discussed. 
Should emphasis be placed on any one? The conclusion is that 
the deaf patient should be urgently encouraged to use every 
helpful agency. He must be reminded that he has lost but one 
of his senses and that those remaining offer every facility for 
a life full of joy and service and accomplishment. Through 
the varied aids at his disposal his lot is becoming increasingly 
easy. The day is near at hand when he will no longer find 
himself so handicapped. 


19 Exim STREET. 
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MASTOIDITIS IN THE AGED. 


4 


By RaLpeu A. Fi NTON, A. B., M. D., 
PORTLAND, ORE. 


Mastoiditis is relatively a rare ailment in people of advanced 
age. Now and again cases crop up in the literature, while 
doubtless many more are unreported, or are included in series 
catalogued by reason of special complications. Consideration 
of various hospital and infirmary reports during recent years 
would indicate between 1.5 and 2 per cent of mastoid cases 
occurring in persons past seventy. Sprague’ in a series of 
200 reported four over seventy years; one was fatal from ery- 
sipelas and septicemia. 

The insidious character of mastoiditis in the aged is well 
shown in reported cases: Classed very frequently before 1890 
as septicemia, as brain fever or brain abscess, as pyemia, these 
cases rarely were considered in the light of discoveries made 
by von Troltsch, Pagenstecher? and others a generation before. 
Bryant® reports a woman of 63, with whom he waited thirteen 
mild unilateral mastoid symp- 


days after the disappearance of 
toms, avoiding operation because of apyrexia. Death occurred 
apparently from streptococcus bronchitis, but on postmortem 
examination extensive double mastoiditis was found, with an 
intact tympanic membrane on one side. 

Butler’ cites the case of a man of 8&4, having acute bron- 
chitis and no previous otitis, admitted in May, 1919, with a 
temperature of 99, who remained slightly ill for ten days. The 
bronchitis was due to a mixture of streptococci and staphylo- 
cocci, On the twelfth day his temperature rose suddenly to 
102, without a chill. The left auricle became very tender, and 
next day there was spontaneous rupture of foul pus into the 
external auditory meatus. In two days more there was great 
tenderness over mastoid tip and antrum, and the patient 

*Thesis accepted by the American Laryngological, Rhinological 
and Otological Society. 
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begged for relief. The mastoid was opened under local anes- 
thesia, with 2 per cent cocain swabbed on and one-fourth per 
cent injected subperiosteally. Temperature became normal in 
five days, when a low grade erysipelas supervened, lasting ten 
days longer. The patient was discharged late in June, 1919, 
with normal hearing and the wound perfectly healed. 

\ similar case is reported by Saunders:* A retired physi- 
cian of 70, with no mastoid tenderness, having pain shooting 
to the vertex and forehead, was advised on the sixteenth day 
to be operated, but refused until the forty-sixth day. During 
a two-hour gas ether operation the entire left mastoid was 
found excavated, with perisinus and epidural abscesses. There 
was drainage of cerebrospinal fluid for ten days. Although 
the prognosis was bad, the ear was healed dry in two months. 
This man remained well save for a slight attack of right otitis 
until age 76, when his right ear became involved after a naso- 
pharyngeal infection, Shrapnell’s membrane being mainly af- 
fected. There was little pain, but on operation, which was 
not delayed, another perisinus abscess was found. This oper- 
ation took one hour and forty-five minutes under gas-ether 
\ pure culture of streptococcus capsulatus was found. The 


dressing was iodoform gauze for six days, then bismuth- 
iodoform-petrolatum (BIP) paste; he left the hospital in two 
weeks, and the mind was healed in three live weeks post- 
operative he had a slight vertigo and was unconscious for a 
short time it has si e been ell 

(er eeneral t1 s will be made from brief reports if 





three cases in our own service, aged 71, 76 and &2: also cer 


tain p! a of t] e¢ others, aged OV, 63 and 64 

Case 1 Ls. Wh vidow, 71, seen January 7, 1920, gave a 
history of throbbing pain in the left side of the head for five 
lavs before. ©n incision of the bulging pale drum there was 


a free flow of thin yellow pus. Operation next day (tempera 


ure remail! 109 to 97, pain unrelieved) under gas-ether, 
revealed a lar pneumatic mastoid filled with necrotic gray 
eranulations \ streptococcus was present in pure culture 


The operating time was twelve minutes, from incision to in 
sertion of stitches; the dressing was dichloramin chlorcosane 
oil, 2 per cent, with a short gauze plug in the lower angle of 


the wound and two silkworm stitches above. Low grade ery- 
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sipelas came on two days postoperative, with temperature to 
100.4, and lasted six days. This did not prevent the patient 
from sitting up in bed and lamenting her appearance. She 
was out of bed the tenth day, and home with the wound healed 
on the twentieth day. A short strand of silkworm gut, coiled 
up for use as a drain, was overlooked in one of the later dress- 
ings by the interne and remained encysted until its extrusion 
eight months later from the lower angle of the wound. Hear- 
ing two weeks after the operation and thereafter was one-third 
normal, better than one-fourth normal rating of the unaffected 
ear. This patient is still alive and well. 

Case 2.—J. K., widow, 76, gave the history of an acute 
right lobar pneumonia ten days before, following closely upon 
her husband’s death. The right ear had been sore for four 
days ; there was intense pain in the side of the head, but little 
or no mastoid tenderness. Temperature ranged from 100 to 
100.6; white count was 11,000. A small amount of thin strep- 
tococcic pus came out after free paracentesis. Operation was 
avoided for one week more, when the mastoid was opened 
(April 21, 1921) under gas-oxygen, as pain was increasing 
and drainage seemed inadequate. The entire process, large 
and pneumatic, was an abscess cavity; the sinus was exposed 
for a centimeter, and the necrotic process had proceeded to 
the digastric fossa. Operative time was eleven minutes; oil 
dressing ; two sutures. This patient’s postoperative tempera- 
ture did not go above 99, and she went home in one week. 
The wound was healed and normal hearing restored in twenty 
days; the patient is still in good health. 

Case 3.—A. L., widow, 82, was totally deaf and complained 
that her ears had been very painful for a week past. A doctor 
had advised her to “let them break.’ She had not slept for 
two nights ; both mastoids were very tender. The temperature 
was 103.8, white count 16,000, and albumin and acetone were 
present in considerable amounts in the urine. Double opera- 
tion was done February 4, 1922, under gas-oxygen. Very hard 
cortex was encountered on both sides; the cells were large 
and filled with very foul greenish pus, mixed streptococcus 
and staphylococcus. On the left side, as much bleeding oc- 
curred from a large emissary entering the exposed sinus, tight 
roll packing was used. Operating time right side was eleven 
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minutes; left, fourteen minutes; oil dressing; two stitches. 
Temperature postoperative ranged from 101 to 99; albumin 


was gone after one week. This aged and infirm woman left 
the hospital in eighteen days, and both wounds had healed by 
the twenty-sixth day. Her former chronic catarrhal deafness 


was of course unchanged. No inflammatory otitis occurred 
again. This patient died, several months later, from pulmo- 
nary hemorrhage during a slight coughing attack in the course 
of an acute bronchitis. 

In the case of B.* J. K., man of 60, cardiovascular patient, 
an acute right otitis had been permitted to rupture the drum 
membrane behind an almost occlusive exostosis of the canal. 
For six weeks, until his pain was almost unendurable, he had 
received palliative treatment in a distant town. At operation, 
February 25, 1920, the usual large mastoid cavity was found 
filled with fetid yellow pus. The cortex was very hard, and 
there was much deep bleeding ; operative time, twenty minutes. 
This huge excavation filled in but slowly, and the ear was not 
dry for thirty-six days. 

The case of L. H., man of 64, is noteworthy because after 
a delayed operation (1917), at which a very large cavity was 
found, and after which the previously high temperature came 
down to normal, the patient was discovered dead in bed on the 
morning of the fifth day postoperative. Death was due to cor 


] 


onary embolism; the patient was markedly arteriosclerotic 


The case of FE. T., widow of 63, is of interest in that it fol- 
lowed by one week a severe tonsillitis, in a person with chronic 
bilateral posterior ethmoiditi lhe very hard cortex masked 
an extensive zygomatic cell group. Under gas-oxygen, Febru 
ary 16, 1922, het eration took eleven minutes. She was up 

n the fifth a ome the eighth day, but has had recurrent 
mucoid discharge from the ear, following upon certain colds. 


With treatment of the ethmoiditis the aural discharge has 
finally ceased. 

Conclusions based upon so few reported and observed cases 
must be drawn with caution. Avoidable errors have been 


checked in our brief series by the collaboration of internists 


and laboratory experts, so far as possible. 
Sudden lowering of bodily resistance, followed by acute 
bronchitis or by acute exacerbation of chronic bronchitis, may 
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be noted as a frequent factor in the etiology of mastoiditis in 
the aged. Preexistent otitis media, perhaps long forgotten by 
the patient, must not be ignored in the history, when an esti- 
mate of possible danger to the mastoid is made during acute 
otitis of old people. The remarkable discoveries of Wittmaack® 
in mastoid pathology, interpreted in America by Norval Pierce, 
may explain the easy cure of some elderly persons, while oth- 
ers, after recurrent “colds” and “catarrhal” deafness, suffer 
at last a ready invasion of the abnormally developed mastoid. 
Arrest of normal pneumatization and ingrowth of abnormal 
epithelial masses and vascular channels may have existed in 
such persons since childhood. Also, as suggested by Jones,’ 
these abnormalities and also the flinty cortex and main tra- 
beculz of advanced age may be simulated by the early aging 
process which accompanies syphilis, lepra and tuberculosis, so 
that mastoid conditions in luetics of fifty may resemble those 
normally deferred until three score and ten. Thin minor cel- 
lular divisions break down with great speed in the aged, and 
even the resistent sinus plate or tegmen may display extensive 
openings, without the warnings of rapid temperature fluctua- 
tion, increasing leukocytosis and polymorphonuclear percent- 
age found under similar circumstances in the young and ro- 
bust. This speedy advance, often with pale membrana tym- 
pani, is of course far more likely with the streptococcus 
mucosus. 


Pain in the aged is very likely to be felt elsewhere than in 
the affected mastoid—referred to the vertex, in front of the 
ear, down the neck or to the forehead. Tenderness over the 





tip or antrum may not be marked at any time, owing to the 
hard cortex. The tympanic membrane may not bulge, may 
show little or no redness, and that only in Shrapnell’s mem 
brane, yet may pour out whitish or yellow pus under pressure 
when incised. If comparison be made with the sound side, 
dropping of the posterosuperior wall of the canal will be found 
not infrequently. Leukocytosis and temperature may not show 
much increase; such indices of bodily resistance are not raised 
by the old and enfeebled. 


Preliminary radiographs have much confirmatory value re- 
garding the destruction of bony trabecule in cases otherwise 
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obscure ; but here, as at other ages, the ray must have clinical 
backing. 

If the ordinary conservative measures prove ineffectual and 
operation becomes imperative, certain points demand respect: 
Complete preparedness of everything and everybody con- 


shaving, skin, draperies, 


dressings, 


adhesive, anesthetist, nurses, surgeon and assistant. This com- 
monplace is nowhere more essential than in dealing with old 
persons, who tolerate long delay on the operating table very 
A warm room and a warm and properly padded table 
are not infrequently forgotten, to the dire discomfort of the 
patient. 

Anesthesia should be the 
opiate, usually well borne in 


easiest possible ; preceded by an 
combination with atropin; and 
found best, with warmed ether 
vapor as an adjunct if strictly necessary. Danger from acidosis 
and renal irritation will forbid ether even more than the res- 
Local anesthesia, preferably by the technic 
injection of 2 per cent novo 


cain, paying special attention to the external auditory meatus 


Nevertheless, the psycho- 


nd from the grinding and 


reotten. White’ reports 


in which ether had finally 


means only a shortening of 


it must never be an end 


minutes ought-not to be 


hich an Allport retractor 


‘ec away 1n the search for 


brittle as glass and hard 


_ 


is unnecessary in the cavi 
operations on the aged. 

4. The wound toilet and dressings must be rapid but thor- 
sone chips, suture ends, gauze frayings, are ill borne 
in aged structures with poor reparative power. Tight gauze 
packing is a rather barbarous infliction upon old people. An 
oily dressing, made with dichloramin 


2 per cent—chlorcosane 
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dropped into the cavity and held there by a short strip of nar- 
row gauze packing folded into the lower angle of the wound, 
as suggested by Fenton,’® or injected through small soft rubber 
tubes in the upper and lower angles of the wound, according 
to Kistner,'' is by far the most comfortable, as it is the swift- 
est dressing in the destruction of suppurative processes. Aque- 
ous Carrel-Dakin solution may be similarly injecteu, as pro- 
posed by Mahu,’? but has the disadvantage of requiring in- 
jection every two hours and of maceration of the skin. The 
latter difficulty may be controlled by vaselin or zinc ointment 
about the wound. Bacteriologic control of the wound, by daily 
counting several fields from the wound secretion, will permit 
suturing as soon as but one organism is found to a field. 
This refinement is not, however, a necessity with the oil 
dressings. 

Erysipelas may readily occur from tight bandaging, poor 
circulation, abraded skin or chemical dermatitis. Usually mild, 
it may condition grave medical complications. 

It must never be forgotten that the old person is far more 
a medical than a surgical risk; and the internist must be con- 
stantly on guard against hypostatic pneumonias, pleurisies and 
the cardiac and renal disorders incident to sudden septic in- 
fective processes in those of minimal resistance. Further, the 
effect of suggestion, in showing the old person as soun as may 
be that his hearing remains and is improving, is a valuable aid 
in his convalescence from mastoiditis. 
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ALCOHOL INJECTIONS AS A POSSIBLE ADJUNCT 
TO TONSILLECTOMY UNDER LOCAL 
ANESTHESIA.* 


By Ropert SONNENSCHEIN, M. D., 


CHICAGO. 


The writer has always favored the use of a local anes- 
thetic in tonsillectomies wherever it could possibly be used. 
The advantages of local anesthesia seem to lie in several facts. 
First, there is either no nausea or, if any, much less than there 
is with general anesthesia. Secondly, there is the avoidance 
of aspiration pneumonia. Third, the time of operation is 
usually considerably shorter than where a general anesthetic 
is used, particularly in adults. Fourth, there is usually less 
immediate discomfort in that the patient can take ice, fluids, 
sedatives, etc., shortly after the operation, whereas with ether 
it is necessary to deprive the patiert of these things for a con- 
siderable length of time. Fifth, there is the avoidance of the 
ill effects that ether or chloroform may have upon the general 
system, such as cardiac depression, nephritis, or the induction 

; 


of a coma in diabetes. Sixth, the swallowing of blood and the 
} 
i 


g 
consequent vomiting are eliminated, in that the patient is 
able during a local anesthesia to expectorate whatever blood 
accumulates in the throat. 

We have employed local anesthesia in tonsillectomies for 
many years in all cases above the age of 14 or 15, unless the 
individual was too apprehensive of the operation or the phar- 
yngeal reflex uncontrollably active. No hypodermic was 
given before the operation unless the individual needed a 
sedative. We have often observed that when morphin was 
used the patient was often markedly nauseated thereby and 
was likely to vomit while being anesthetized or during the 


operation. 





*Read at meeting of American Laryngological, Rhinological and 
Otological Society at Atlantic City, May 10, 1923. 
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Means Employved.—Years ago we injected the mucosa about 
the tonsil with one-half to one per cent novocain, with or with- 
out the addition of adrenalin. During the war novocain was 
unobtainable at the hospital at which most of our work was 
done. so we employed apothesin in the same dilution and 
have ever since used it with great satisfaction in many hun- 
dreds of nose and throat operations. The only unfavorable 
effect noted a few times was a moderate cyanosis or some 
fainting on the part of the patient. The latter symptom, how- 
ever, was largely psychic, since it occurred a number of 
times before the needle had penetrated the tissues. Before 
infiltrating the mucosa the pharynx was, in some of the patients, 
swabbed with a small amount of 10 per cent cocain to reduce 
the pharyngeal reflex and render entrance of the needle less 
disagreeable. The writer has for many years, when injecting 
the region of the posterior pillars, entered the needle on the 
posterior and not the anterior surface. Otherwise the swell- 
ing of the posterior pillars causes a distortion of the parts so 
that it is rather difficult to see where the tonsil ends and the 
posterior pillar begins ; but if the injection is made on the pos- 
terior surface of the posterior pillar this does not occur. We 
do not recall ever having seen this point mentioned in the 
literature. 

In 1909, Yankauer described a most excellent method of 
producing local anesthesia for tonsillectomy by blocking the 
posterior palatine nerve at its emergence from the posterior 
palatine foramen. He states: “The tonsils are supplied by the 
circumtonsillar plexus derived below from the tonsillar 
branches of the glossopharyngeal, and above from the middle 
and posterior palatine nerves. The glossopharyngeal is the 
smallest of the cranial nerves and its tonsillar branches are 
small; it is, moreover, a nerve of special rather than of gen- 
eral sensation, and its tonsillar branches may for practical pur- 
poses be neglected. The middle and posterior palatine nerves 
are derived from Meckel’s ganglion of the fifth nerve, which 
is the principal nerve of sensation for the entire head. These 
nerves leave the sphenopalatine fossa through the accessory 
posterior palatine foramen, two small openings in the posterior 
part of the hard palate at the junction of the alveolar process 
with the horizontal part of the bone. These two nerves supply 
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not only the tonsil itself but the soft palate, both pillars and a 
part of the lateral pharyngeal wall. The two openings are 
very close together, but their location is not marked by any 
special landmarks on the surface of the mucosa of the mouth, 
so that the point for injection must be determined by arbi- 
trary measures. There are two methods: First, if the last 
upper molar tooth is present begin at the posterior end of the 
margin of the gum of the last molar tooth and measure upward 
one centimeter—that is, at right angles to the free border of 
the teeth, and then one centimeter backward. Second, if the 
last molar tooth is absent, we first determine the location of 
the tip of the hamular process by placing the finger upon the 
soit palate; the process can be distinctly felt, as a sharp point 
of bone. 

Then measure one centimeter in an oblique direction up- 
ward and forward. When the last molar is present, these two 
measurements usually meet at the same point; when they do 
not, an intermediate point is selected. As the mucosa in this 
region is situated about one centimeter from the bone, the 
direction in which the needle is inserted is important. A needle 
with a long shank is used and applied to the mucosa at the 
point stated, the shank lying across the tongue and in the angle 
of the mouth on the opposite side. In this position it is inserted 
until the point touches the bone, when about 1.5 centimeters 
of a 1 per cent solution of cocain are injected.” 


The writer tried this method a few times and then for one 
reason or another discontinued it until the papers of John A. 
Thompson appeared in 1917 and 1920. He states that “the 
anterior surface of the tonsils is supplied with sensation by 
the posterior or small palatine nerve, a branch from the spheno- 
palatine ganglion. It emerges with a small artery from a sep- 
arate opening immediately behind the posterior palatine fora- 
men.” This lies just anterior to the posterior edge of the 
hard palate and medially to the last molar tooth. “If the teeth 
are missing or unerupted, the nerve lies just in front of and 
internal to the hamular process of the internal pterygoid plate 
of the sphenoid, which can always be felt through the soft 
palate. The glossopharyngeal nerve also sends branches to 
the tonsils.” Prof. Knower of the Univervity of Cincinnati 
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collaborated with Thompson and made sections of the neck as 
the level of the lower third of the tonsils showing the rela- 
tion of the glossopharyngeal vessels and the tonsils. The im- 
portant structures which run through this region are sur- 
rounded by a loose connective tissue which is continuous from 
the pharyngeal wall outward and back in front of the deep 
prevertebral fascia, to surround the carotids, hypoglossus, 
superior sympathetic ganglion and plexus, vagus and glosso- 
pharyngeal nerves. In blocking nerves it is not necessary 
to inject the nerve itself, since surface contact is all that is 
needed. The connective tissue noted by Knower permits us to 
surround the glossopharyngeal nerve with anesthetic solu- 
tions without any danger of injuring the other important struc- 
tures above mentioned. The injections can be made between 
the tonsils and anterior pillar, penetrating the constrictor mus- 
cles and pharyngeal fascia. A better route is external to the 
anterior pillar at the junction of the upper and middle thirds 
of the tonsil. At this point there is only mucous membrane 
to pierce, and there is no danger of passing the needle through 
a deep tonsillar crypt as in the first method and of carrying 
infection into other tissues with serious results. At this level 
the nerve trunk is three-quarters of an inch from the surface.’ 
Thompson and Tucker made a series of experiments to see 
if undesirable effects would result from surrounding other 
vessels and nerves of the neck with the anesthetic solution 
employed (namely, 1 per cent novocain with 10 per cent of 
adrenalin chlorid solution in the menstruum), after first mak- 
ing a surface application of 20 per cent cocain on the palate 
and pharynx. Their conclusions were that if the vagus on 
both sides was surrounded by the anesthetic solution or even 
a “direct injection of novocain solution was made into the 
nerve it had no harmful effect.” After-the preliminary sur- 
face application above mentioned Thompson injected 10 minims 
on each side of the palate and two drams external to each 
tonsil. 

This method was adopted with most excellent results and 
has usually given us perfect anesthesia and as little bleeding 
as any other method we have ever attempted. We believe that 
the operative technic and bleeding are relative matters ; wheth- 
er a sharp instrument, a dull ring or any other appliance is 
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used, some cases bleed greatly and others very little. This 
seems to depend on several factors, such as the anatomic pe- 
culiarities of the parts, like the presence of rather large veins 
in unusual places, etc., the direction in which vessels are sev- 
ered, the clotting time of the individual, the depth in the tissues 
to which an incision is carried, etc. 

Because of its toxicity, the writer has never used cocain, 
even in weakest concentrations, for submucous injections in 
the nose or throat. In nasal operations we have applied it 
topically either in the form of flakes or a 10 or 20 per cent 
solution together with adrenalin chlorid. In tonsillectomies, 
as before mentioned, it has been used only by means of swab- 
bing the mucosa of the pillars, palate and posterior pharyngeal 
walls preliminary to an injection of apothesin or novocain 
with adrenalin, in very apprehensive individuals or those with 
very active pharyngeal reflex. However, we have always felt 
that the less cocain employed the better. 

A few weeks ago Dr. Ellison L. Ross read a paper at the 
April 5, 1923, meeting of the Chicago Laryngological and 
Otological Society on “Some General Effects of Local Anes- 
thetics Administered as in Tonsillectomy,” in which he showed 
that cocain, even when applied locally, sensitizes the indi- 
vidual to adrenalin so that the blood pressure rises greatly 
when the latter is injected. This synergistic action produces 
an increase which is much greater than the combined increase 
of blood pressure produced by cocain or adrenalin used sep- 
arately. In animal experiments, this blood pressure increase 
was shown to be especially high as regards the intracranial 
venous pressure which increased to 467 per cent. This prob- 
ably accounts for many of the unpleasant symptoms noted at 
times when cocain application is followed by the use of adren- 
alin. Dr. Ross states that “intracranial venous stasis pro- 
duces cerebral and medullary asphyxia. The former would 
cause, first, a brief stimulation evidenced by anxiety, restless- 
ness and irritableness. This would be followed by cortical 
depression which would lead to faintness. Medullary asphyxia 
would produce the dyspnea, rapid breathing and _ pallor.” 

In view of these facts caution should be observed in our 
anesthesia routine. Dr. Ross stated that if adrenalin be first 
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used and then a pause of five or ten minutes made until the 
blood pressure effect has disappeared, the application of cocain 
will not result in the greatly increased blood pressure noted 
where cocain is first applied. 

Recalling the good results reported by neurologists and 
surgeons in getting at least temporary relief from pain in 
cases of neuralgia by injections of alcohol into the nerves or 
their immediate vicinity, it was deemed worthy of a trial in 
tonsillectomy. This procedure was comtemplated at first not 
so much for procuring perfect anesthesia during the operation, 
since we already had that by means of the nerve blocking with 
aposthesin or novocain, as outlined, but it was directed to- 
wards reducing or rather mitigating the very painful condi- 
tion usually present for some days after the operation. Al- 
though aided by the American Institute of Medicine, we were 
unable to find references in the literature on the use of alcohol 
injections for this purpose, either into the posterior palatine 
nerve, the glossopharyngeal nerve or the pharynx itself. In 
order to be certain that the addition of alcohol to a solution 
containing apothesin and adrenalin would not cause an in- 
compatibility with the production of deleterious substances, the 
research department of Parke, Davis & Co. was consulted. 
They assured us that “no chemical antagonism exists between 


‘4 


either apothesin or adrenalin and alcohol.” They considered 





it “inadvisable for such a mixture to remain standing more 
than a few days, since there is always a possibility of slight 
traces of aldehyde in the alcohol gradually affecting the adren- 
alin.” “In the case of apothesin no indication of instability 
in the presence of alcohol was found, even after a longer time 
than a few days.” Since we always mix the apothesin, alcohol 
and adrenalin just before injecting, there can be no danger of 
any changes occurring in the solution, 


Regarding the effect of alcohol on the tissues, Otto May, 
after quoting Schlosser, Finkelnberg and others, concludes 
that (1) “Alcohol injected near the trunk of a peripheral nerve 
produces more or less complete necrosis at the point of in- 
jection. (2) This change is not ascending; the nerve above 
the place of injection remaining normal. The cells of origin 
(ganglion) may show some chromatolysis but no actual per- 
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manent injury. (3) The conditions produced by the injec- 
tions are more favorable to regeneration than nerve sections 
without suture. The anatomic continuity of the nerve trunks 
favors rapid regeneration, although this may be somewhat re 
tarded by the fibrosis which occurs to a greater or less extent 
in all alcohol injections.” If alcohol was put merely around 
the nerve its effect, although marked, was transitory; the 
nerve quickly recovered its function. (Quoted by G. Sluder. ) 
Probably the effect on the other tissues is also a local necrosis 


followed by a fibrosis. 


\s to the systemic effects of alcohol, most pharmacologists 
agree that even in small doses the action on the central nervous 
system is quite pronounced. It gives rise to a feeling of well 
being and the individual becomes more self-confident and 
less shy. Large amounts blunt the sensations. Binz’s theory 
is that alcohol first stimulates the central nervous system and 
then depresses it. Schmiedeberg’s theory is that alcohol de 
presses the central nervous system from the very beginning, 
picking out those centers first which were developed last ; thus 
the finer degrees of judgment disappear first. With reference 
to its action on the circulatory system small doses of alcohol 
slightly accelerate the pulse and stimulate the heart. The ves 
sels are not much affected, although there is a_ peripheral 


vasodilatation. The blood pressure usually rises somewhat. 


Various concentrations of alcohol were used by us, from 
25 per cent to 95 per cent, but it was found that from 33 to 
50 per cent apparently served best in that it had a ood effect 
without the marked reaction. The solution was prepared just 
before use by mixing about two and one-half drams (10 cc.) 
of a one-half of one per cent or a one per cent solution of 
aposthesin with one and one-half drams (6 cc.) of 95 per cent 
alcohol and adding thereto ten drops of a one to one-thousand 
adrenalin chlorid solution. In apprehensive persons the mu 
cosa covering the posterior third of the hard palate and the 
posterior pharyngeal wall was swabbed two or three times 
with a very small amount of a 10 per cent cocain solution in 
order to render the entrance of the needle less painful and to 
diminish the pharyngeal reflex; but where this preliminary 
cocain application was entirely omitted the anesthesia was just 
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as good. A straight needle attached to a syringe of one dram 
(4 cc.) capacity was used. About five drops (0.3 cc.) were 
injected on each side just lateral to the last upper molar tooth 
just anterior to the posterior edge of the hard palate. About 
one or one and a half drams (4 to 6 cc.) were injected ex- 
ternal to each tonsil into the areolar tissue at the level of the 
junction of the upper and middle third of the tonsil and a 
small amount, six or seven drops (0.5 cc.) on a level with 
the base of the tonsil. At times a few drops were also injected 
into the posterior surface of the posterior pillars. After the 
region of one tonsil was completely injected, the other one 
was likewise treated and then a pause of from five to eight min- 
utes was made before beginning the removal of the first ton- 
sil. Dissection with knife and snare was done in practically 
all these operations, which now number 92 private cases and 
a very considerable number of ward cases. 

Results Obtained.—The anesthesia produced by the method 
outlined was very good. As previously stated in this paper, 
excellent results, however, had already been obtained by the 
use of apothesin alone. The advantages which we see from 
the addition of alcohol to the anesthetic solutions are several. 
First, there were practically no toxic effects produced from the 
anesthetic. This may possibly be due to the fact that less 
anesthetic solution was used than otherwise would have been 
the case, since one-third or at times even one-half of the fluid 
used for injection consisted of alcohol. The report of the 
Committee on Local Anesthesia of the Section on Ear, Nose 
and Throat of the American Medical Association, on which 
the writer had the honor of serving, showed that unfavorable 
symptoms were rarely caused by novocain and apothesin solu- 
tions when properly used. It seems reasonable to suppose that 
the dilution of the anesthetic by the addition of alcohol renders 
the probability of trouble more remote. Secondly, there was 
much less syncope. The class of patients which the writer 
had to operate upon included many very excitable and appre- 
hensive individuals who ordinarly cause a surgeon much 
trouble in that they become very “nervous” and often “faint” 
or threaten to do so during the course of the operation itself. 
Since using the alcohol, however, we have had practically no 
trouble from this source. Thirdly, there has seemed to be con- 
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siderably less postoperative bleeding ; hemorrhage is, however, 
a relative matter, and does not seem to depend upon the meth- 
od of operation but upon other factors previously mentioned. 
Still, in this series of cases we did notice considerably less 
postoperative bleeding than usual. This may, however, have 
been merely coincidental and not consequential. Fourth, dur- 
ing the first 24 to 72 hours most of the patients seemed to have 
less discomfort than is usually noted. There were some, of 
course, who complained very bitterly and others who had prac- 


tically no pain at all. The majority, however, seemed to have 
much less pain and dysphagia than usual. The committee 
on local anesthesia recommended that most operations be per- 
formed in the reclining or semireclining position, as there was 
less tendency to syncope, etc., but our cases remained in a sit- 
ting posture and there was no difficulty whatever from. that 
standpoint. 

While the above mentioned advantages seem to pertain to 
the use or addition of alcohol to the anesthetic solution, there 
were several unpleasant features which should be mentioned. 
The title of this paper gives alcohol as a possible adjunct in 
local anesthesia for tonsillectomy. It is necessary and impor- 
tant, therefore, to weigh the evidence in order to see whether 
the advantages far outweigh the disadvantages. Many oper- 
ations must be performed before it can be definitely stated that 
alcohol deserves a permanent place in the role we have as- 
signed to it. Some of the unpleasant features noted were that 
there was more pain at the time the fluid was injected than 
when only novocain or apothesin alone were used, but this 
pain is transitory. Second, there is always a possibility of 
some impaired motility of the soft palate for some time, due 
to a blocking up of the motor nerve. This effect was noted 
in several patients for a period of from ten to fourteen days, 
and in one individual there was a complete immobility which 
persisted for almost four weeks, with recovery after faradiza- 
tion. In the latter case some of the alcoholic anesthetic fluid 
had been injected to or rather behind the posterior pillar. 
For this reason we advise (1) omitting injection behind the 
posterior pillar when employing alcohol; and (2) would also 
suggest using no greater amount of anesthetic solution for 
infiltration of the two commonly selected areas (the regions 
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of the posterior palatine and glossopharyngeal nerves) than 
is needed to prevent pain. With the impairment of palatal 
mobility, not only is the speech affected. giving it a socalled 
nasal twang, but the swallowing of fluids is difficult and they 
often run out by way of the nose. Ina few cases considerable 
swelling of the tissues was noted for several days, due prob- 
ably to marked reaction to the alcohol injection. These effects 
have, however, been observed for some days postoperatively 
by most men who use infiltration methods of anesthesia, 
whether dilute cocain, novocain, apothesin or other solutions 
were employed. In spite of these symptoms, however, we be- 
lieve that the addition of alcohol to anesthetic solutions de- 
serves a thorough trial, since it apparently has some decided 
advantages as compared with novocain or apothesin alone. 


CONCLUSIONS, 


Local anesthesia in tonsillectomies, wherever it can be em- 
ployed, is preferable to general anesthesia in that it causes less 
nausea, less vomiting, and less immediate postoperative dis- 
comfort. The time of operation is usually shorter than with 
general anesthetic and there is no danger of aspiration pneu- 
monia. furthermore, the systemic effects of ether, chloro- 
form, etc., such as nephritis, cardiac depression, the induction 
of coma in diabetes, etc., are avoided. The addition of alcohol 
to the anesthetic fluid seems to offer certain advantages in the 
way of less toxicity, less syncope and less postoperative dis- 
comfort and bleeding, which we believe far outweigh the tran- 
sitory unpleasant symptoms, such as sharp pain at the time 
of injection and the possibility of temporary interference with 
the mobility of the palate. 


To my associate, Dr. S. J. Pearlman, my thanks are due for 
much assistance with the operative and other work connected 
with the preparation of this paper. 


Since reading this paper, the author has found that the in- 
jection of the anesthetic solution alone (without the addition 
of alcohol) into the posterior palatine nerve, and injecting as 
previously described the anesthetic solution containing from 25 
to 33 per cent of alcohol into the region of the glossopharyn- 
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geal nerve, have given all the favorable effects above noted, 
without causing any interference with the movement of the 
soft palate after the operation. 
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THE CLINICAL DIAGNOSIS OF LARYNGEAL 
TUBERCULOSIS. 


By Frank R. Spencer, A. B., M. D., F. A. C. S., 
BOULDER, CoLo. 


The purpose of the present paper is to bring before you one 
of the most frequent complications of tuberculosis, the laryn- 
geal, and to plead for its recognition, with the hope that the 
realization of the necessity for early diagnosis will lead to the 
cure of many cases and the arrest of others. 

It is hardly necessary for me to state that the type of laryn- 
geal tuberculosis considered is secondary to pulmonary tuber- 
culosis. Such a statement would be superfluous, were it not 
for the fact that occasionally one hears of the primary form. 
The primary type is so extremely rare, if indeed it exists at 
all, that it scarcely deserves serious consideration. Arrow- 
smith' states: “It is conceded today that primary laryngeal 
tuberculosis probably never occurs and that most individuals 
who exhibit tuberculous manifestations in mature life have 
been infected in childhood or infancy, the infection remaining 
latent as a rule, until some adventitious stimulus spurs it into 
activity in all of its protean forms.” Wood,? however, be- 
lieves that it is unquestionable that primary tuberculosis of 


the larynx has occurred, though it is exceedingly rare. 

Many laryngologists of wide experience, such as Rr. Robert 
Levy, state that the primary type of the disease has almost 
never been encountered in their many years of experience in 
the diagnosis of laryngeal tuberculosis. Hastings* says: “Tu- 
berculosis of the larynx is rarely, if ever, primary. The pri- 
mary focus may be undemonstrable except by autopsy. In 
view of the numerous positive tuberculin test observations and 
confirmatory autopsy records in apparently nontuberculous 

*Read before the Mid-Western Section Meeting of the American 
Laryngological, Rhinological and Otological Society at Omaha, 
Nebraska, February 21, 1923. 
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patients a diagnosis of primary tuberculosis of the larynx can 
well be questioned, certainly a verdict of ‘not proven,’ so far 
as its being primary is legitimate, until a searching autopsy is 
made.” Levy made a similar statement in discussing Hurd’s* 





paper. Sir St. Clair Thomson® states: “Primary tuberculosis 
of the larynx, as shown by postmortem integrity of the lungs, 
is so extremely rare that for practical purposes its possibility j 
may be neglected. When cases are met with where no pulmo- 
nary lesion can be detected this is simply because our present 
methods of investigation are inadequate to detect early or 
limited deposits in the chest.” 

Inasmuch as the laryngeal complication is almost as fre- 
quent as the intestinal form in patients suffering from pul- 
monary tuberculosis, this subject deserves serious considera- 
tion from the entire medical profession. Because some of us 
live and practice in Colorado we can appreciate the seriousness 
of the problem confronting our profession on account of the 
large number of people who come to the West annually in : 
search of health. That we should and do feel the responsibil- 
itv more keenly than some others is only natural. Levy® has 
said: “No subject in medicine possesses a more extensive or 
interesting history than tuberculosis, nor can any disease boast 
of more attempts at solving the problem of its treatment with 
less permanent, definite and satisfactory results.” Bane? states 
that vigorous efforts should be put forth to check the local 
disease. Dean* and Mullin® have shown the desirability of 
cooperation between the laryngologist and internist if the best 
results are to be obtained for the patient. 


Brown'® says that laryngeal tuberculosis occurs in about 25 
per cent or more of adults with pulmonary tuberculosis, slight- 
ly more in men than in women, and next to tuberculous en- 
teritis and colitis is the most frequent complication of pulmo- 
nary tuberculosis, due most likely to direct infection of the 
part with the sputum. “Even early cases—cases in the incip- 
ient or minimal stage—are not spared (12 per cent), but as 
the pulmonary disease progresses the laryngeal complication i 
becomes more frequent (moderately advanced, 26 per cent; 
far advanced, 45 per cent). The significance, then, of a com- 
plication so frequently seen among patients with pulmonary 
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tuberculosis cannot be exaggerated.’”’ Thomson® gives very 
similar percentages in his textbook. 

One of the very earliest symptoms about which a patient 
will complain is a slight huskiness of the voice. The laryn- 
gologist should be on the alert for the early symptoms. Min- 
or,'’ Curtis,’* Thompson,’* Carmody,'* Grayson’? and many 
others have emphasized the importance of an early diagnosis. 
At first this slight huskiness may not be constant, but is pres- 
ent only upon getting up in the morning or after talking later 
in the day. As the disease progresses in the larynx the huski- 
ness may become constant and may even amount to decided 
hoarseness. It has not been our experience that aphonia usu- 
ally begins early in the disease and persists, except in the 
severe or rapidly fatal cases. 

Some patients have so little involvement of the lungs that 
the laryngeal symptoms predominate, while others are not 
aware of any pulmonary disease. In fact, early cases may 
rarely heal spontaneously. Levy'* has recently mentioned this. 
Some of the victims like to believe their cough and expectora 
tion are due entirely to the laryngitis. In this belief patients 
may be sincere, but in some cases it is because they are hyper 
sensitive mentally regarding their disease and are trying to 
conceal the pulmonary lesion. It is in just such mild cases 
as this that a very careful physical examination of the chest 
by a competent internist, supplemented by stereoscopic X- 
rays, will show the slight but positive involvement of the lungs 
even very early. That such early cases should, and frequently 
do, seek the advice of a laryngologist first is only to be ex- 
pected. Hence we as laryngologists must be on the alert in the 
recognition of the earliest laryngeal manifestations clinically. 
Mullin’ has urged greater laryngologic responsibility in such 
cases, because of the importance of an early diagnosis. 

Solenberger'® found “mere weakening of the voice, vocal 
fatigue on talking, hoarseness, a sense of dryness in the throat, 
troublesome localized tickling, a lumplike tickling on swallow- 
ing, pain, a feeling of languor or debility, and increased dry 
cough,” all important in the early stage of the laryngeal dis- 
ease. He mentioned also recurrent acute laryngitis as a fre- 
quent symptom. He stated: “These signs no doubt often 
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herald the approach of the disease and should always be an 
indication for speedy laryngoscopic examination. But they 
are also signs of actual involvement. Sometimes nearly all 
these external signs are absent in the process of involvement, 
even to the point of disintegration.” 


In moderately severe types the decided hoarseness or even 
aphonia with cough, expectoration, loss of weight, anemia, 
anorexia or sometimes dysphagia present an almost unmis- 
takable picture to those experienced in the diagnosis and treat- 
ment of laryngeal tuberculosis. It follows, almost without 
saying, that with aphonia, dysphagia, anorexia, secondary 
anemia, emaciation, constant cough and expectoration, night 
sweats, fever, etc., the clinical picture is too evident almost 
before the larynx is examined. If this deplorable stage can be 
prevented by an early diagnosis a great deal of suflering and 
loss of human life can be avoided. 


In a paper which the author'’ read before the American 
Academy of Ophthalmology and Oto-Laryngology in Septem- 
ber 1922, the earliest sign of this disease was given as infil- 
tration over the posterior pharyngeal wall. Dr. Robert Levy, 
in a personal communication, fittingly suggested that it had 
been his experience that vascular changes often occur earlier 
than infiltration. | have, therefore, included hyperemia and 
anemia as the earliest changes in the following classification: 


1. Vascular Changes 
a. Anemia 
b. Hyperemia 


2. Infiltration 
3. Tuberculoma 
1, Ulceration 


4 


a. Acute or Active 
b. Chronic or Sluggish 
c. Superficial 
d. Deep 
5. Edema 
6. Perichondritis 
7. Chondritis 
Necrosis 
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Infiltration often is first manifest at the interarytenoid 
sulcus, or below this point over the posterior laryngeal wall, 
and is due to sputum remaining in contact with the mucous 
membrane for hours at a time during sleep if we accept the 
older theory, advanced by Louis.*° It is difficult to explain 
the early involvement of the posterior half of the larynx in 
any other way. Minor*' has recently shown many of the early 
manifestations involving the posterior half of the larynx. In- 
fection through the lymph and blood stream, as advocated by 
Heinze, is just as probable. If the infiltration becomes more 
extensive the lateral walls, the arytenoids, the true and false 
cords, or even the epiglottis may be involved. Thomson’ states 
that different parts of the larynx are usually involved in the 
following order: “(1) The arytenoids, (2) the interarytenoid 
region, (3) the vocal cords, (4) the ventricular bands, (5) the 
epiglottis.” Kyle** says: “The epiglottis is a favorite site for 
tubercular infiltration, and this organ may assume a simple 
globular, puffed form, a thickened crescentic shape, or simu- 
late the Turkish turban—the socalled ‘turban’ epiglottis.” He 
mentions also the importance of the “club shaped”’ arytenoids 
when the latter are infiltrated. 


Slight elevations above the surface, due to tubercles or 
tuberculomata, may occur with the infiltration or may follow 
the infiltrative stage. These may have a smooth exterior, but 
are usually uneven and resemble a papilloma. In fact, a 
tuberculoma is frequently mistaken for a papilloma. Traut- 
man”? has stated that tuberculoma is among the earliest 
manifestations. 

Tuberculous ulcers in the early stages are superficial and 
have “mouse eaten or mouse nibbled edges.” While they may 
be acute or active they are far more often chronic or sluggish. 
They are usually covered with a thin layer of sputum or pus 
and are superficial. Later in the disease the ulcers may be 
deep, but they do not have the sharply defined “punched out” 
edges so often seen in Iues. The above clinical picture is by 
no means always so typical, especially when lues and tubercu- 
losis exist together. Carmody™ states that where there is much 
scar tissue we may and do frequently have syphilitic infection 
also. Grunwald** has emphasized the importance of watching 
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for lesions in the larynx due to syphilis and tuberculosis. He 
shows colored plates in his text which illustrate the dual infec- 
tions. Mixed infections, which are so common in pulmonary 
tuberculosis, also mask the objective signs and symptoms. 
Ulcers are common over the vocal cords but rare over the 
arytenoids. The ventricular bands and epiglottis are often 
ulcerated too. 

Fetterolf*® has classified the ulcerative stages as follows: 

(a) Infiltration with superficial ulceration, (b) infiltration 
and deep ulceration, and (c) infiltration with superficial and 
deep ulceration. This classification has much in its favor, be- 
cause we know that frequently the ulcers form on an infil- 
trated base. 

Edema is so often designated as “ashen gray” when seen 
in laryngeal tuberculosis, and while it usually occurs late, it 
may be present early. Personally I always feel less optimistic 
regarding the prognosis when there is extensive edema of the 
larynx. The mucous membrane covering the edematous areas 
looks smooth and tense. The blood supply is sooner or later 
seriously interfered with because of the constriction of the 
blood and lymph vessels. The landmarks are obliterated by 
the edema very much as they are in the nose by hyperplastic 
rhinitis and ethmoiditis. In the larynx it is rarely a true 
edema, but it narrows the lumen of the larynx. Lockard’s*® 
textbook illustrates this well and his** more recent article is 
well worth reading. 

Edema may be preceded by perichondritis. However, the 
edema often hides a perichondritis or chondritis, and it is by 
no means easy, or sometimes possible, to say in a given case 
which type of clinical pathology occurred first. It is almost 
needless to emphasize that while a clinical classification is 
important, not all cases are of the textbook type. Syphilis 
may and often does produce a laryngeal picture not at all 
| unlike that of tuberculosis. Thomson’® says: ‘“Perichondritis 

of the thyroid may produce a swelling of the ventricular band, 
if the inner surface is attacked. The purulent collection makes 
its way into the larynx. The external surface of the thyroid 
plate may also be affected. A swelling then takes place exter- 
nally which is not inflamed and is seldom painful. An incision 
into it yields pus and leads down to denuded cartilage.” 
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If the patient lives long enough there is apt to result from 
the edema necrosis of the cartilages of the larynx with severe 
dysphagia and a fatal termination. The necrosis of the carti- 
lages may take place slowly but is usually rapid. Thus late 
in the disease the patient is usually emaciated from the pro- 
longed illness, fever and difficulty in swallowing. Lockard** 
has shown microscopically that the necrosis of the cartilage of 
the epiglottis may be due entirely to tubercle bacilli and that 
it is not necessarily dependent upon a_ secondary mixed 
infection. 

In conclusion permit me to state that while an early diag- 
nosis does not always mean a complete recovery, we do know 
that 70 to 80 per cent of our cases of pulmonary tuberculosis 
are curable if the diagnosis can be made early and proper 
treatment begun. Thompson" states in speaking of laryngeal 
tuberculosis that progress is ready to hand in the making of 
an earlier diagnosis of local infection. A laryngeal compli- 
cation serves only to lessen a patient’s chances for recovery 
and often prolongs the time required for an ultimate arrest or 
cure of the disease. Freudenthal*® believes “The prognosis 
of an established tuberculosis of the upper air passages is bet- 
ter than it used to be years ago.” Thomson*® states that 
“tuberculosis is one of the most common and most deadly 
scourges of humanity. There is no other which slays so many 
of our people in the very prime of their career, for it causes 
one-third of the total mortality during the chief working years 
of life. It kills 53,000 individuals annually in the small pop- 
ulation of England and Wales. It is the greatest cause of dis- 
ablement in adult life. It leads to more loss to the family and 
to the nation than any other single disease. It is one of the 
saddest afflictions.” 


Freudenthal*® has advocated that ‘‘all patients suffering from 
pulmonary tuberculosis should be advised to undergo a laryn- 
gologic examination, not only when the disease is diagnosed 
or upon their entering a sanitorium, but also at regular inter- 
vals, irrespective of their complaints.” Mullin’ has urged 
such an examination. Certainly it behooves all of us as laryn- 
gologists to be on the alert for the early manifestations if we 
are to succeed in curing tuberculosis. 
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THE DIFFERENTIATION OF NEUROLABYRINTH- 
ITIS SYPHILITICA AND LABYRINTHITIS 
SYPHILITICA TARDA. 

By Greorce W. Mackenzir, M. D., 


PHILADELPHIA. 


These two forms of syphilis of the hearing apparatus are 
entirely different affections occurring at widely different stages 
of the same general disease. They present different pathologic 
and clinical aspects and prognoses. Furthermore, they may be 
found eventually to require different forms of treatment, judg- 
ing from the different results obtainable from the same form 
of treatment. 

As early as 1907 and 1908, while studying the galvanic re- 
actions of a large series of deafmutes, it was observed that the 
majority of cases of deafness of the socalled nerve type pre- 
sented, as might be expected, a negative galvanic reaction of 
one or both branches of the eighth nerve. .These observations 
covered cases of nerve deafness from many different causes. 
Prominent in the list of causes, particularly among those de- 
veloping deafness after puberty, was to be noted syphilis, and 
the majority of these presented negative electrical reactions 
of the nerve. 

The reactibility of the vestibular branch of the eighth nerve 
was interpreted as negative when neither the positive nor the 
negative electrode applied to the external auditory canal, with 
a current strength of 20 m. a., or as much as the patient could 
tolerate, produced the slightest alteration in an existing nys- 
tagmus or caused a nystagmus to appear that did not exist 
before. 

A corroborative test was generally employed, that of open- 
ing and closing the current, using first the cathode and then 
the anode with a current strength of 6 m. a. If closing the 
cathode or opening the anode produced no momentary arrest 
of an existing nystagmus to the opposite side nor caused one 
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to appear to the same side, the vestibular branch of the eighth 
nerve was considered nonreactive. 

The reactibility of the cochlear branch of the eighth nerve 
was tested after the same manner as the vestibular; however, 
the reaction when positive is different. The reactibility of 
the cochlear branch is indicated by a subjective noise, tinni- 
tus; for instance, the cathode produces in the case of a re- 
active nerve a distinct tinnitus or increase of an existing tin- 
nitus with a current strength of 4 to 6 m. a. When no such 
reaction is obtainable with 20 m. a., we may conclude that the 
nerve is nonreactive, nonconductive; in other words, out of 
function. In this particular type of case it would be super- 
fluous to try the anodal reaction. 

Normally with 6 m. a., closing the cathodal current or open 
ing the anodal produces a momentary, but distinct booming 
sound in the ear of the side to which the electrode is applied. 
When no such sound is produced it is accepted as evidence 
of a negative reactibility of the nerve. A stronger current 
may be tried if one does not feel satisfied with the test made 
with 6 m. a. 

The reactibility of both cochlear and vestibular branches of 
the eighth nerve was observed to be negative in the majority 
of cases of deafness presenting the history and signs of syphi- 
lis. Cases were found now and then among the syphilitic 
group which, in spite of complete deafness and nonreactibility 
of the vestibular labyrinth to the turning and caloric tests, pre- 
sented quite normal electrical reactions. This seemed so odd 
to us at the time that my collaborator, Dr. Alice \. Mackenzie, 
was prompted to publish these first two cases in the Wiener 
Med. Wochenschrift. These first two cases, by the way, hap- 
pened in the clinic on the same day within a few minutes of 
each other. These experiences, which were so contrary to 
those we were accustomed to seeing, rather upset our pre- 
vious calculations and made me, at least, feel that, after all, 
perhaps barany was right as he practically expressed it in his 
now memorable monograph “that the galvanic test had no 
clinical value.” At that time we could not, nor did we, at- 
tempt to explain these apparently exceptional cases presenting 
what then seemed to be freak reactions. We were content 
merely to publish them. 
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It was several vears before the explanation dawned on us. 
Since 1907 we have seen many cases of both kinds of deafness 
of syphilitic origin, namely, those with negative and those 
with positive electrical reactions. The explanation is simple 
enough now. On looking back, the chief wonder is that it 
did not occur to us long before. The galvanic test had been 
serving us faithfully in differentiating neurolabyrinthitis 
syphilitica and labyrinthitis syphilitica tarda without our be 
ing aware of the fact prior to five years ago, but in a manner 
definite to our purpose since. What all this has to do with our 
subject will be unfolded in the course of the paper. 

Let us proceed to discuss in their order the points of dif 
ferentiation made in the opening paragraph of the paper. The 
first mentioned was that “these two forms of syphilis of the 
hearing apparatus are entirely different affections occurring 
at widely different stages of the same general disease.” 

Neurolabyrinthitis syphilitica, as the name implies, is a syph- 
ilitic inflammation of the eighth nerve and the labyrinth. To 
he more accurate anatomically, the condition could be better 
labeled meningoneurolabyrinthitis, for the neuritis of the 
eighth nerve is nothing more than the extension of a primary 
syphilitic meningitis. If there were no meningitis, there would 
be no neuritis. Acoustic nerve neuritis results from the ex 
tension of meningitis and, compared with the other cranial 
nerves, we find it the most common form of extension. Syphi- 
litic acoustic nerve neuritis is found much oftener than syphi- 
| litic optic neuritis. Whether syphilitic meningitis ever occurs 
without some involvement of the eighth nerve is doubttul 
Judging from the accumulated clinical data of Oscar Beck, 
Willecutt and the writer, one is led to believe that the majority 
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secondary syphilis reveals evidences of syphilitic 


ot cases ot 


meningitis together with involvement of the eighth nerve. [*ur 


thermore, the more pronounced the meningitis is, the more 


pronounced the neuritis. However, the syphilitic infiltration 
of the eighth nerve is rarely, if ever, quite so pronounced 
as the infiltration of the meninges. The pathologic findings 


of Asai, Hofer and ©. Mayer show a gradual diminution of 
the syphilitic infiltration of the nerve from its origin toward 
its periphery. In some cases, where the patient succumbs 
to the virus, the infiltration of the nerve barely reaches the 
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spiral ganglion, in other cases the infiltration reaches to the 
labyrinthine spaces. The involvement of the labyrinthine 
spaces has invariably been found less intensive than that of 
the nerve stem. In short, the meninges, particularly the soft 
membranes, are found to be involved to the superlative de- 
gree, the nerve to the comparative and the labyrinthine spaces 
barely positive in the average case. The greatest amount of 
material for microscopically pathologic study of aural syphilis 
has comprised the temporal bones of syphilitic babes, because 
they afford the most excellent material for the purpose. None 
of the pathologic researchers who have studied the temporal 
bones of stillborn syphilitic babes or those dying within a few 
hours after birth have yet been able to find one in which the 
eighth nerve has escaped involvement. This shows as plainly 
as can be the vulnerability of the eighth nerve to the virus 
of syphilis and corroborates completely the clinical findings 
of the gentlemen mentioned earlier. The hereditary form of 
syphilis that is fatal to infants before or shortly after birth 
is typically generalized syphilis, showing all the characteris- 
tics of a virulent secondary syphilis of the acquired form. 

I have referred to the second form of aural syphilis as laby- 
rinthitis syphilitica tarda to distinguish it from neurolaby- 
rinthitis syphilitica. The object of using these two different 
terminologies is for the purpose of contrasting the two condi- 
tions from the pathologicoanatomic standpoint. In this second 
form of aural syphilis the labyrinth is primarily involved, and 
from every indication available at this time the nerve escapes 
entirely. In the first mentioned condition the nerve is definitely 
involved and the labyrinth but slightly. In the second, the 
labyrinth is definitely involved and the nerve apparently not at 
all. It is clear then that these two conditions, in spite of the 
fact that they both have a common origin, are “entirely dif- 
ferent affections.” 

Contrasting these two conditions further, we find neuro- 
labyrinthitis occurring during the secondary stage of syphilis, 
when the virus is widely disseminated throughout the body, a 
matter of a few weeks or months following infection. It, 
therefore, occurs early. On the other hand, labyrinthitis syphi- 
litica tarda occurs very late, usually in the hereditary form of 
syphilis, when it forms one of the symptoms of the complex 
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known as Hutchinson's triad. It may occur also very late in 
the acquired form, but it is rather an unusual manifestation 
of acquired syphilis, while in the hereditary form it may be 
considered fairly frequent. According to Hutchinson, it never 
occurs before the fifth year, more often at about the age of 
puberty, and is rarely, if ever, seen after the thirtieth year. 
Notwithstanding, the writer saw and reported a case a few 
years ago of labyrinthitis syphilitica tarda in a congenital syph- 
ilitic that had begun when the patient was forty-three years 
of age. We see, therefore, that these conditions are not only 
“entirely different affections,” from the pathologicoanatomic 
viewpoint, but they also occur at “widely different stages of 
the same general disease.” 

These two conditions “present different pathologic” aspects, 
as already pointed out. They may be compared with two sep- 
arate syphilitic conditions ; for instance, optic neuritis or neuro- 
retinitis of secondary syphilis and interstitial keratitis, which 
occurs only very late in syphilis, more often in the hereditary 
form. Both of these eye conditions can lead to blindness, and 
both are due to the “same general disease,” but in no respect 
may they be considered as the same pathologicoanatomic en- 
tity. Both neurolabyrinthitis syphilitica and  neuroretinitis 
syphilitica occur early in syphilis and occasionally nearly or 
quite simultaneously. On the other hand, labyrinthitis syphi- 
litica tarda and interstitial keratitis occur very late and often 
together or shortly following one another. Other points of 
comparison existing between neurolabyrinthitis syphilitica and 
neuroretinitis syphilitica appear farther on in the paper as 
well, too, as the comparison between labyrinthitis syphilitica 
tarda and interstitial keratitis syphilitica. 

The clinical aspects of neurolabyrinthitis syphilitica and laby- 
rinthitis syphilitica tarda differ sufficiently to permit of a ready 
differentiation. 

In the case of neuritis of the eighth nerve, if the involve- 
ment is sufficient to impair the normal conducting power of 
the nerve, the impairment can be detected by the galvanic test 
conducted after the manner already described. In the case 
of labyrinthitis, on the other hand, with an intact nerve, the 
galvanic reaction remains quite normal. The writer has ob- 
served many cases of bilateral labyrinthitis syphilitica tarda 
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with complete loss of vestibular function to the turning and 
the caloric tests, manifesting perfectly normal reactions to 
galvanism. <A classical case of the kind was shown and re- 
ported with minute details a littke more than a year ago, be- 
fore the Philadelphia Laryngological Society, by two students 
of the Graduate School in Philadelphia. Many cases of the 
kind have been seen by the writer, both before and since that 
time. Again, cases of complete bilateral deafness have been 
seen in which the galvanic reaction of the cochlear branch of 
the eighth nerve has remained normal. Other cases of bilat- 
eral loss, both of the hearing and the vestibular functions, from 
labyrinthitis syphilitica tarda have been examined with perfect- 
ly normal galvanic reactions of both acoustic and vestibular 
branches of the eighth nerve; so that from the standpoint of 
clinical diagnosis it is not at all a difficult task for the exam- 
iner to distinguish these two processes. 

In many other respects these two forms of aural syphilis 
rescauble one another. Both are due to the same general dis- 
ease, hence the history and findings of syphilis would not be 
sufficient to solve the question. If, however, the case is one 
of hereditary syphilis, there is a very strong suspicion that the 
resulting deafness and impairment of vestibular function are 
due to labyrinthitis syphilitica tarda and not to neurolabyrinth- 
itis svphilitica. If the case can be proved to be one of acquired 
syphilis, the suspicion rests more strongly on neurolabyrinth- 
itis. 

Cases are met with now and then in which the history and 
findings point strongly to generalized secondary syphilis but 
not strongly enough to be absolutely dependable. In this type 
of case the character of the galvanic findings, together with 
the functional hearing tests, even in the absence of symptoms 
referable to the parts, has frequently led to the positive diag- 
nosis of syphilis, to be confirmed later by that most dependa- 
ble of all, the therapeutic test. The experience of the writer 
prompts him at this time to the decision that if he were al- 
lowed the privilege of selecting but one of two alternatives 
in arriving at a diagnosis of syphilis, he would unhesitatingly 
decide in favor of the functional tests in preference to the 
Wassermann. Again, there are cases of only moderate impair- 
ment of function, vestibular or cochlear, and cases of begin- 
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ning impairment, in which the galvanic and functional hear- 
ing tests have given advance information, permitting thereby 
the institution of treatment earlier than might have been pos 
sible otherwise 

In neurolabyrinthitis we have, as a rule, bilateral impait 


ment of hearing, which is progressive from the start, but it 
rarely, 1f ever, goes on to complete deafness. In labyrinthitis 
syphilitica tarda the onset is more abrupt (apoplectiform in 
some cases) than in neurolabyrinthitis and frequently goes on 
to complete deafness. 

Neurolabyrinthitis syphilitica presents a rather favorable 
prognosis in those cases in which treatment is begun early and 
is vigorously pushed. Labyrinthitis syphilitica tarda, on the 
contrary, presents a less favorable prognosis, even when the 
treatment is begun within a few days of the onset. In the 
latter condition there is frequently a pronounced improvement 
following the initiation of treatment, but there is a tendency 
to relapse in spite of the treatment. Such relapses are com- 
mon in labyrinthitis; exceptional in neurolabyrinthitis. Why 
this is, the writer is unable to answer. But it suggests to us 
that the same form of treatment is not as definitely indicated 
in both of these conditions any more so than the same anti 
luetic treatment will answer equally well for deep interstitial 
keratitis and neuroretinitis syphilitica. In neurolabyrinthitis 
syphilitica and neuroretinitis syphilitica antiluetic treatment, 
particularly mercury, accomplishes apparently wonderful re 
sults. On the other hand, in labyrinthitis syphilitica tarda and 
in deep interstitial keratitis this same kind of treatment occa- 
sionally works with some satisfaction, but more often it does 
not, while a few cases are apparently aggravated by the treat- 
ment. [ft is common knowledge on the part of ophthalmolo 
gists that the second eye frequently becomes involved with 
interstitial keratitis while the first is still under treatment. The 
results of treatment in labyrinthitis syphilitica tarda are quite 
as unsatisfactory as they are in interstitial keratitis. It is pos- 
sible that the best form of treatment for these last mentioned 
conditions has not yet been found. It is evident from the 
foregoing remarks that the two forms of aural syphilis re- 
ferred to in the paper present not only “different pathologic 
and clinical aspects and prognoses,” but in addition “they 
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may eventually be found to require different forms of treat- 
ment, judging from the different results obtainable from the 
same form of treatment.” 
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PAROTID FISTULA AFTER MASTOID OPERATION. 
By W. E. Grove, M. D., F. A. C. S., 
MILWAUKEE. 


The appearance of parotid fistulae after mastoid operations 
has been reported several times in the literature, but inasmuch 
as these reported cases have been very few, it was thought of 
interest to bring this subject to the attention of this society. 

In 1906, when Kretschman reported his first case, he called 
attention to the absence of any notations concerning them in 
the literature. He reported two cases. One was a young man 
of 25, in whom an extensive resection of the entire mastoid 
process was necessitated. There was a postauricular incision 
12 c. m. long, which granulated normally with the usual 
amount of wound secretion. ‘The main portion of this wound 
healed in normal time, but he noticed one point at which there 
was a moon shapéd opening, from which.a clear watery yellow 
secretion exuded. This opening was at about the level of the 
mastoid tip. A sound introduced into it ran about 2 ¢. m. 
toward the inferior canal wall. 

His second case was a child of 10. The entire mastoid 
wound healed promptly in eight weeks. Three and a half 
years later this patient came back, stating that six months 
before, following a blow on this ear, the wound became moist 
and had so persisted. In the postauricular scar at the level 
of the mastoid tip there was a fistula from which a thin limpid 
fluid exuded during the act of chewing. A sound introduced 
into it passed about 2 c. m. toward the inferior canal wall. 

Combier reported three cases which occurred one and one- 
half, three and four months after the cure of the mastoid 
wound. They were all found at the lowest portion of the 
mastoid wound. Probes could always be passed about 2 c. m. 
toward the inferior canal wall. 

Binnerts reports a case in a child of 5, where a bilateral 
mastoid operation had been done five months before by an- 


other surgeon. Whenever the child chewed or moved the 
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jaw a fluid appeared from a fistula situated in the lower part 
of the right scar. There was no similar trouble on the left 
side. 

In addition to these cases, two more were reported by Claus, 
three from Passow’s clinic, and one by Marres of Amsterdam. 
Cases were also reported by F. C. Schreiber, Philip Hammond 
and C. Canesteo. 

CASE REPORT. 


On March 3, 1920, there was admitted to Columbia Hospital 
a child, aged & with an acute mastoid on the right side. This 
followed an attack of influenza two weeks before. There had 
heen a severe earache three days before, when a paracentesis 
was done. Following this there was a copious discharge of pus 
from the ear. 

Past history: Earache with every attack of sore throat. Has 
had several previous attacks of otitis media. Tonsils and 
f the 


adenoids were removed December, 1917. Remainder 
past history negative except for an attack of pneumonia at 
18 months. 

Physical examination: Brown purulent discharge from right 
external canal. Tenderness over right mastoid region but no 
edema. Glands of right side of neck are slightly enlarged. 
Left ear negative. Chest negative. Abdomen negative. Re- 
flexes all present, but those of extremities are exaggerated. 
()n admission, temperature 103. Pulse 102. Respirations, 22. 
Blood examination, 10.850 W. B. C. Differential count shows 
S. M. 4 per cent; L. M., 2 per cent; polys., 85 per cent; eosin., 
2 per cent: trans., 6 per cent; baso., 1 per cent. 

(peration, March 4, 1920: Typical simple mastoid opera- 
tion done with a straight vertical postauricular incision ex- 
tending from the level of the upper attachment of the auricle 
to the mastoid tip. The cortex was extremely thin. When 
this was removed extremely large mastoid cells were encoun- 
tered, which occupied the entire mastoid process down to the 
extreme tip, and which were everywhere filled with a thin 
straw colored fluid. Culture from the wound gave Gram + 
coccus. Blood culture was negative. Wound was packed with 
an iodoform drain. 

March 8, 1920. Marked nasal discharge for last few days. 








PAROTID FISTULAE AFTER MASTOID OPERATION, S5/ 


March 12, 1920. Right dacryocystitis appearing with severe 
inflammatory signs. 

March 16, 1920. Under gas anesthesia the abscess of the 
right lacriinal sac was incised and a small drain inserted. 

March 28, 1920. Patient left hospital with both mastoid 
and lacrimal wounds in good condition. 

May 4, 1920. Patient entered Mt. Sinai Hospital because 
of a rise of temperature, which had begun one week before 
At this time the drum, which had closed, was_ reincised 
There was not much disc! 


arge after the paracentesis, but there 
was swelling and tenderness in the region around the mastoid 


wound. Under gas anesthesia the mastoid wound was cleaned 


out and some infected cells in the zygomatic region not reached 
by the original operation were cleaned out. The elevated tem 
perature fell to normal in three to four days, and the patient 
left the hosiptal on May 16, 1920. Between May 26 and May 
31 she again reentered the hospital for observation because 
of a rise of temperature, but this gradually subsided 

The mastoid wound now gradually filled in until it was 
closed and the patient left town. While away she noticed that 
the wound became moist whenever she chewed or yawned 
When she returned to my observation | made out a small fis- 
tula in the lower portion af the mastoid wound leading in the 
direction of the inferior portion of the auditory canal, and 
from which a thin limpid secretion was seen to issue whenever 
she chewed. Various attempts to close this by means of fused 
silver nitrate but with no success. 

In February, 1922, during an attack of scarlet fever an 
extensive mastoid operation on the left side was necessary 
The same very pneumatic mastoid was encountered as upon 
the right side. The entire mastoid consisted of very large 
cells extending to the extreme tip, into the zygomatic region 
and hack into the diploic spaces. These cells were all involved 


in the process and were cleaned out. The lateral sinus was 
laid bare throughout a large extent because of a perisinus in 
fection but was not opened. During this illness the right 


mastoid wound broke down, following an acute otitis media. 
and it was again opened and drained. The mastoid wounds 
both filled in verv slowlv because of the lowered resistance 
of the patient \fter they had closed entirely a very tiny fis 
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tula appeared at the lower portion of the left mastoid wound 
similar to that which had occurred two years previously on 
the other side. As far as I know, this is the only reported case 
of a bilateral parotid fistula following mastoid operations. 

| have not been able to close the fistulz in his case by sil- 
ver cautery, but as time passes they are gradually closing them- 
selves down so that at the present time very little fluid escapes 
from them. I have advised resection of the fistula and su- 
ture, but this has been refused by the patient. 

All of these parotid fistulae have occurred either during t 
closing of the mastoid wound or very shortly thereafter, with 


he 


the exception of one of Kretschman’s cases, wherein the fis- 
tula occurred three and one-half years after the operation. 
Binnerts believes that they are due to an injury to the parotid 
gland by a sharp instrument during the operation, but inas- 
much as they occur so rarely there must also be some other 
cooperating factors, such as abnormally large parotid glands 
extending backward over the mastoid process. This may 
occasionally occur, according to Graupner, who also found 
accessory parotid glands on the surface of the mastoid. An- 
other cooperating factor, according to Binnerts, is the curved 
incision affected by some surgeons for cosmetic reasons. 
Kretschman also calls attention to the fact that previous in- 
fections or inflammations in the parotid may increase its size 
and push it back into the operative field of a mastoid, where 
it could then be injured by a separation of the attachment 
fibers of the sternocleidomastoid muscle. 

Another factor, which has occurred to me, is that the gland 
may enlarge because of infection in its neighborhood at the 
time of the mastoid itself. 

In those fistula which develop late Combier is of the opinion 
that the actual damage to the gland is done at the time of 
operation ; that this area then apparently heals with the for- 
mation of a retention cyst, which later breaks down, due to 
some insult or infection. 

As to the treatment of these parotid fistula, Binnerts cau- 
terized the fistula in his case with chromic acid but without 
success. Kretschman cauterized frequently with fused silver 
and cured both of his patients after having failed by curetting 
and cauterizing with the galvantic cautery. Passow was not 
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able to cure his patients in this manner. He then excised the 
fistula and sutured the edges. Combier cured his patients by 
injecting a few drops of tincture of iodin into the sinus. Ham- 
mond also excised the fistula and sutured. We must not for- 
get that these sinuses may also close spontaneously. 

This report would be incomplete without calling attention to 
a paper by Kretchman, published in 1914, in which he calls 
attention to the occurrence of parotid fistulz in the: external 
auditory canal and reports one such case of his own and one 
of Politzer. Inasmuch as the external canal and the parotid 
gland lie in such intimate connection it is conceivable that fur- 
uncles of the former and abscesses of the latter may form a 
fistulous connection between them. 

In his own case, after cleansing the external canal, he dis- 
covered a bleb about 4 m. m. anterior to the drum, and at the 
juncture of the upper and anterior canal walls, which became 
more prominent on chewing. An examination of the secretion 
obtained from this region was pronounced by Abderhalben to 
be saliva. Politzer’s case was similar, except that the fistula 
was at the juncture of the anterior and inferior canal walls. 

Kretchman was of the opinion that there may have been 
some defects in the formation of the external canal, in which 
defects some parotid tissue came into close connection with the 
external canal wall. In both of these cases the middle ear and 
the sound perceiving apparatus were normal. 
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LYMPHOID TISSUE IN THE TONSILLAR FOSSA: 
FOLLOWING TONSILLECTOMY 


By B. B. Gricuter, M. D., anno S. J. PEARLMAN, M. D., 
CHICAGO. 


The recurrence of lymphoid tissue in the tonsillar fossz 
following apparently complete tonsillectomy is of perennial 
interest to the surgeon. Pierce' divides these recurrences in 
two groups; one in which the lymphoid tissue at the base of 
the tongue is drawn up by a contraction of scar tissue in the 
capsule, and another in which there is a globular mass un- 
connected with any kind of tissue at the base of the tongue. 
The appearance of the last named type of lymphoid reforma- 
tions in tonsillar fossze, following apparently complete tonsil- 
lectomy by competent operators, can, we believe, be explained 
by a consideration of the development and anatomy of the ton- 
sillar capsule, plicze and fossze. This explanation is confirmed 
by histologic findings in tissue removed from the plice and 
supratonsillar fossze following tonsillectomy. 

The tonsil itself originates in the third month of embryo- 
logic development from an eminence, the tonsillar tubercle 
(Hammar*) in a recess formed from the lower portion of the 
second pharyngeal pouch. The walls of this recess originate 
from the second and third visceral arches, which become re- 
spectively the anterior and posterior pillars. 

The plica triangularis or anterior tonsillar fold springs from 
the entire length of the anterior pillar and tends to cover the 
tonsillar recess or sinus like a lid. From the posterior pillar 
a similar fold, the posterior tonsillar plica, still further narrows 
the entrance to the sinus. This last structure is, however, not 
constant. 

rom the mucosa of the sinus solid epithelial buds or sprouts 
invade the underlying fibrous tissue. This takes place about 
the fifth month of embryonal life. These buds may be single 
or branched. The central cells degenerate and are expelled 
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as horny plugs, leaving blind crypts which become compressed 
1 


yy the simultaneous development of lymphoid tissue. 
The latter originates in the more superficial portions of the 


tunica propria of the mucosa. The deeper layer of the tunica 
propria is pushed outward and becomes the capsule. ‘The cap 
sule covers all surfaces of the tonsil not covered by epithe 


lium. Theoretically it includes only that part of the deepet 
layer of the fibrous mucosa of the sinus that covers the attached 
surface of the main bud of the tonsil. As the mucosa of the 


aces of the sinus, including the plicze, have 


more internal sur 
lymphoid nodules developed in them, often directly continuous 
at the root of the tonsil with the lymphoid tissue of the main 


mass, it seems best to consider the capsule as including the 


fibrous mucosa of the entire sinus, even to the internal rim 
of the plice.” (Barnes.*) 

“As the lymphoid mass grows it fills more and more com- 
pletely the tonsillar recess and “finally bursts through the fau- 
cial opening of the sinus, the walls of which surround it, 
much as the calyx surrounds the growing bud. The plice, 
partly because it may be pushed forward by the tonsil and 
partly because of the forward growth of the tongue, may 
undergo a greater or less reduction at its inferior insertion. 
If no reduction takes place the tonsil is suspended as by a 
sling by the plicze, and a deep fossa exists between the two 
anteriorly and inferiorly. Between this condition and one in 
which only a slight fringe of plica remains anteriorly all 
gradations may he seen. If a plicz retrotonsillaris is present, 
there is a posterior fossa between it and the tonsil which is 
continuous with the inferior fossa if one exists. The superior 
lobe of the tonsil expands upward into the cul de sac which 


forms the superior angle of the sinus, the walls of which sur- 


round it like a hood. Detween the two an extensive fossa 
remains which may be quite open or its epithelial surface may 
be in apposition. This is the supratonsillar fossa. Its size 


varies with the size of the original pocket and also with the 
height on the outer wall of the sinus to which the root of the 
tonsil extends. Its faucial opening is more or less covered by 
the upper part of the plica so that internally it is continuous 
with the anterior fossa and, if one exist, with the pos- 
terior fossa. The ventral walls of the sinus surrounding the 
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tonsil have a small amount of lymphoid tissue developed in 
them, sometimes with shallow crypt formation. This is espe- 
cially true of the supratonsillar fossa and of the plica ante- 
riorly. This lymphoid tissue is continuous at the tonsillar root 
with that of the main bud and must be considered as forming 
part of it. At times the amount of lymphoid tissue developed 
in the deeper layer of the plica is so great as to form a thick 
wedge shaped mass, which is continuous with the main bud of 
the tonsil at its base. Under these conditions the plica has the 
appearance of being directly attached to the tonsil, and the 
anterior fossa is converted into a deep vertical crypt. This 
is the socalled attached plita (Vetterolf).” (Barnes.*) 

The tissue studied in this work was obtained from children 
aged from four to fourteen, at the Michael Reese Tonsil and 
Adenoid Clinic. The tonsils were of varying degrees of 
hyperplasia, but with no evidence of recent acute inflamma- 
tion. They were removed under general anesthesia with the 
Beck-Mueller tonsillotome. This instrument is the one in 
general and favorite use at this clinic and, as will be shown 
later, bears no relation to the’ recurrences. The excised tonsil 
was first carefully examined and the presence of the intact 
capsule noted before a specimen was taken’ from its fossa. 
Specimens were not taken unless the tonsil was considered 
successfully removed in one maneuver. Tissue was removed 
by means of a small punch forceps as near as possible to the 
anterior pillar where it forms an arch with the posterior pil- 
lar; better seen when the former is put on the stretch. No 
tissue was removed from the region of the lingual tonsil. 

Altogether 100 operated fossze were studied. Serial sec- 
tions were made and every tenth section was analyzed. In 
fifteen instances (15 per cent) lymphoid tissue with distinct 
follicle formation was observed. In some cases shallow crypt 
formation was present. In ten additional specimens (10 per 
cent) lymphoid tissue of a diffuse variety was seen. Much 
of this was microscopic in character. In all, 25 per cent of 
operated tonsillar cavities exhibited lymphoid tissue. This 
is probably a minimum figure, because at times only one piece 
of tissue was removed. Had serial sections been studied, 
lymphoid tissue would probably be found in a larger number 
of instances. 
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We do not conclude that this extratonsillar but intracapsu 
lar lymphoid tissue is always responsible for these recur- 
rences. This tissue, however, seems to be the only one from 
which such recurrences can take place and best explains the 
reformation of lymphoid masses high up in the fossa which 
occur now and then at the hands of competent surgeons using 
the best possible technic. It is true that demonstrable recur- 
rence may not occur in all instances in which lymphoid tissue 
can be shown to be microscopically present, since factors as 
yet unknown and indefinable may determine recurrence in 
one instance and prevent it in another. 
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CLINICAL AND PATHOLOGIC STUDY OF TONSIL 
CASES. 
By Austin G. Morris, M. D., 


RocnHEsTER, N. Y. 


The general impression among laryngologists relative to 
tonsil surgery has changed markedly during the past few 
years and has assumed a more rational working basis upon 
which to draw accurate conclusions. 

It will be remembered that for many years the custom and 
practice was to remove obstruction, whether found in the 
throat or nose. If found in the throat a slicing operation was 
performed for the removal of the projecting part, and in the 
nose the removal was made of whatever structure presented 
the least difficulty. Should the trouble be found in the ears 
the patient was sure to be subjected to the old reliable treat- 
ment, namely, inflation. The result of some of this work 
has, as might be assumed, been most unsatisfactory. It has 
in a general way made the patient, treated in past years, a 
permanent patient. It not only failed to give relief, or at the 
most only temporarily so, but by the surgical work being mis- 
directed made sufferers who were constantly exploring new 
fields in hopes of gaining relief. To our own leaders and 
those abroad we owe a keen sense of gratitude for our larger 
conception and a basis for reasoning whereby we are able with 
our present adjuncts to diagnose and by surgery to give relief 
and comfort. 

At the present time the most frequent operation in all ear, 
nose and throat surgery is the removal of tonsils and aden- 
oids, and justly so, for there is no question that more pathol- 
ogy is found in these structures than in any other in our field. 
Not only is pathology found in these structures, but, by its 
presence in them, infection is transmitted to other structures 
and causes general systemic trouble or perchance local trouble 
distant from the original focus. Much has been written on 
focal infection, and I have no desire to add to the voluminous 
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literature on the subject. I have had glaring failures and 
brilliant successes, as maay others have had. 

\n experience of something over 10,000 tonsillectomie 
that I have done because of clinical findings convinces me not 


1 af. 4 


only of the reliability of clinical findings as a basis for tonsil 
1 


lectomy, but has also impressed me with the great responsibility 





that the surgeon should shoulder in this so commonly per 
forined operation of tonsillectomy, namely, the responsibility 


not only of leaving a good throat but of removing every 
tige of infected tissue. 
[Impressed with the serious infection in many throats pre 


1 


emselves for relief, not a tew of which had been 


1 


senting t 
previously operated upon by some one or other of the incom 
plete methods, I have had many tonsils, removed during the 
past four years, subjected to careful histologic and bacterio 
logic examination, 

It is the purpose of this paper to report a resume of the 
findings in this series of cases and to add a word or two rela 
tive to impressions gained therefrom. 

It might be of interest to state, in a preliminary way, some 


sae Le “i : , 
thing of the method e1 





iploved in the pathologic examination. 
lhe tonsils, immediately after extirpation, were put into sterile 
gauze by the surgical nurse and taken to the laboratory, where 
they were fixed in 10 per cent neutral formol. Adenoids were 
similarly treated. ‘The faucial tonsils were split longitudinally 
into two equal parts, the sections being taken from the cut 
face of one part. The other part was retained for possible 
further study. ‘The ordinary methods of paraffin infiltration 
and embedding were emploved, and the tissues were stained 
in hematoxylin and eosin. Usually only one section from each 
tonsil was examined microscopically, although in certain doubt- 
ful cases it was found necessary to section all of both tonsils 
at intervals of al 
The exact number of cases so examined was 2321. Aside 


out 2 mm. 


from the ordinary pyogenic infection, present to a greater or 
less extent in all tonsils, the most common pathologic condition 
found was tuberculosis, involving usually either one or both 
tonsils. In addition, syphilis was demonstrated in one case 
where spirochetze were found in large numbers. There were 


two cases of rather rare mycotic pharyngitis, which involved 
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the tonsils, and one case of tumor, namely, perivascular endo- 
thelioma, in an elderly person, which had metastasized to 
lymph glands. 

As regards the histopathology of tonsils showing tubercu- 
lous infection, they fell for the most part into two main 
groups, although there were a very few cases of a third group, 
which might even be considered as a subgroup of one of the 
main divisions. The first group was characterized by the 
location of tubercles about a crypt or its ramifications. Some- 
times they appeared at the base of the crypt near the capsule, 
while at other times they were more superficially located, 
either about the mouth of a crypt or beneath the mucosa of 
the tonsil itself. In one instance the tubercle was traced by 
serial sections directly into a crypt, which itself was somewhat 
cystlike from obstruction. Usually this type of tubercle was 
epitheloid, sometimes containing giant cells, at other times not. 
Precisely the same type of lesion was at times present in the 
adenoids, either in conjunction with the tonsils or exclusively 
in the former. In five cases tuberculosis was found exclu- 
sively in adenoids. Practically never was there any consid- 
erable amount of caseation in these tubercles and usually none. 
At times these tubercles appear to coalesce near the surface 
of the tonsil, with more or less caseation, resulting in erosion 
and producing tubercular ulcer. This type of case consti- 
tuted a subdivision of the socalled cryptic type. The cryptic 
tvpe of case is usually unilateral. 

The other main group of cases is characterized by a rather 
diffuse dissemination of tubercles throughout the tonsil. They 
do not respect the germ centers, invasion of which structure 
has not been observed with the cryptic type. Giant cells are 
more common, and caseation and secondary infections are 
very frequent. In this group usually both the tonsils and 
sometimes the adenoids are involved in the manner stated. 

It is highly probable that the latter group of cases is second- 
arily infected, and is but a manifestation of an active tuber- 
culosis elsewhere in the body. On the other hand, it is more 
probable that the cryptic group represents a primary infection 
of the tonsil, either by inspiration or ingestion, or perhaps an 
infection from open pulmonary lesion, Theoretically it is 
impossible to rule out the presence of tuberculosis elsewhere 
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in the body, nevertheless, the relation of these tubercles to 
the crypts themselves, coupled with the usual absence of clin- 
ical signs and with the good follow up histories that most of 
these patients present, makes it highly probable that such 
cases have not been infected from an open lesion but rather 
from inspiration or ingestion. It is very probable that some 
cases of disseminated tuberculosis may have their crypts in- 
fected from an open pulmonary lesion resulting in a mixture 
of the two types of cases, The clinical significance, however, 
of such cases would be the same as of the disseminated type. 

That such pathologic grouping of the cases may have clin- 
ical significance has also been suggested by others, in which 
event such a pathologic report should be of value both to the 
clinician and to the patient. The cryptic type represents a rel- 
ative benign infection, as shown by its relative freedom from 
caseation and secondary infection as well as by its superficial 
character. With proper watching such cases promised to have 
no further involvement. With the other group, to be sure, the 
clinical significance is different. .1f evidence of active tuber- 
culosis has not been discovered before, such evidence should 
afford most helpful information for both clinician and the 
patient. The significance would, of course, be that of any case 
of active tuberculosis. 


Among the rarer conditions of interest were two cases of 


mycotic pharyngitis involving the tonsils. Clinically, the ap- 
pearance of the throat was characterized by discrete, raised, 
yellowish nodules, which were so adherent as to make removal 
impossible except by the use of a sharp instrument. Section 
of these nodules disclosed the fact that a hyperkeratosis 
was present. This process began at the lower layer of 
the mucosa, which fact explained the tenacity with which 
the nodules adhered to it. They presented a_ lamellated 
arrangement, and cellular elements were few or absent. 
Stained by Gram-Weigert, threadlike bacteria were seen be- 
tween the lamellz, which corresponded well with direct exam- 
ination of the exudate and macerated nodules. Long, rather 
thick threadlike organisms were present in addition to many 
spirochetes and fusiform bacilli, Cultures were not definitive. 

The single case in which syphilis could be definitely proved 
was one in which the tonsils were enormously enlarged and in 
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which the condition had not been suspected. The cervical 
lymphatics were quite palpable, but the patient gave persist- 
ently a negative history. Histologically, there were present, 


particularly in the deeper parts of both tonsils, areas of epi- 
theloid tissue, which were vascular, in contrast to that ordi- 
narily seen in tuberculosis. No giant cells were observed. The 
Levaditi stain disclosed large numbers of typical spirocheta 
pallida in these areas and in the lymph vessels, as well as 
around the blood vessels. 

The single case in which a tumor was found occurred in 
an elderly woman with enlarged lymph nodes. Expiration of 
both tonsils and nodes disclosed the very rare tumor known 
as a perivascular endothelioma. Its structure was character- 
ized by the presence of dilated lymph channels lined by poly- 
hedral cells with lymphocytes surrounding the small arterioles, 
as is the case with a true perithelioma. 

Tuberculosis was found in 39 of the 2,321 examinations 
(1.7 per cent), which is usually lower than in groups studied 
by others, as follows: 


Author T. B. Per Cent 
a .....1,060 3 0.3 
ee ee 250 3 2.0 
Crowe, Watkins & Rothholz......1,000 46 4.6 
Judd alice oniceeecihincseninintcicse a 23 aun 
RON NE . cacnroscteas xcs ne ; . 200 9 4.5 
Robertson ...... Bela Ne ~ eae 19 (?) 80 
Sewall ........ sit triste ae ae 30 3.9 
Ce cineine. / BOO 9 8.0 
Weller’ 8,697 204 2.35 


Virchow, in 1864, stated that tuberculosis of the tonsils had 
not been observed. Cornil, in 1875, is reported to have found 
ulcerative lesions of the pharynx and tonsils in an otherwise 
healthy individual. Deplous, in 1878, found tuberculous ulcer- 
ation of the tonsils in a child with marked pulmonary tuber- 
culosis. Orth experimentally produced tonsil tuberculosis in 
dogs by feeding them tuberculous tissue. In 1887, Orth re- 
ported well authenticated cases of pulmonary tuberculosis in 
tonsils of children dying from diphtheria, without evidence of 
tuberculosis elsewhere in the body. 
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Tuberculosis of the tonsils has been carefully studied and 
reported in its many phases by Pluder and Fischer.* Mcbride 
and Turner,’ Brieger,' Piffl,> Rethi,® and Hynitzsche." Tonsil 
tuberculosis occurring during childhood has been investigated 


by Latham,* Friedmann,” Ito,” Kingsford'® and Mitchell.’ 


The tonsil as a point of entrance of ingestion; the nature 


of the infecting organism, whether bovine or human; its rela- 

tionship to lymphoid hyperplasia and relationship to ‘ervical 

gland and pulmonary tuberculosis has been dealt with in arti- 
' , 


andelier,’* Carmichael,'® 
Sewall,'" Mitchell’? and Crowe, Watkins and Rothholz 
In view of the known effects of tuberculosis or other serious 


cles by Gottstein,' Grober,' | 


infections of the tonsil, and the incidence of such infection 
as developed by this and similar studies, the conviction is 
forced upon one that the question of whether or not to oper- 
ate in a given case should merit a careful and systematic 
study of every case presented for examination. In my own 
experience the method of arriving at such a decision has been 
a careful noting and recording of the following: 

1. History. 

2. Clinical examination. 

In obtaining the history I have endeavored to obtain the 
salient facts by the following series of questions: 

1. Age—This seems at first to be a trifling consideration, 
but there is much diversity of opinion at the present time 
regarding the function of tonsils. The best advice which | 
can garner from the literature is that if the tonsils perform 
any function after birth it has been accomplished before the 
age of four years, and thereafter the tonsils cease to be a fac- 
tor in the human economy and become a rudimentary struct- 
ure. Hypertrophy of the tonsils, during the period up to four 
years of age, justifies their removal only when they produce 
a decided mechanical obstruction. At four or five years of 
age hypertrophied and cryptic tonsils may justify their re- 
moval on the grounds of preventive or expectant surgery. 
Later in life, the more advanced the age the less I advise re 
moval of hypertrophied tonsils, in the absence of serious 
infection. 

2. Difficulty with nasal breathing—It must be remembered 
that inabilty to breathe through the nose, due to obstruction 
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caused by tonsils and adenoids, is rarely encountered in older 


children at the present time. These case 
continue as such, in the light of present in 


ent school examination, welfare work and community meas- 
ures for their prevention. Adults referred for tonsillectomy 
because of “difficulty with nasal breathing’ may be more in 


need of nasal surgery than tonsillectomy. 
3. Snuffles in childhood and evidence 
4. General health. 
5. Frequency of colds and bronchitis. 
6. Ear complications. 


9. Evidence of cervical adenitis. 
10. Appetite and disposition. 
11. Possibiilty of hemophiliac. 


12. Time that has elapsed since any acute infection and 


cultures of inflammatory exudate. 


Careful consideration of the above poin 


definite record of any case, and upon the history and infor- 
mation thus gained a pretty definite impression is obtained re 


garding the pathology to be found. 
I cannot emphasize too strongly the 


internist. In all of my cases a complete physical examination 
is made just a few days before the operation is performed. 


aa : ee 
Io be sure, we operate on cases which shi 


lesions, as in many cases the tonsils seem to be the causative 


lesion, but not infrequently some acute c 


a bronchial nature which renders it advisable to defer the 


risk of anesthesia for a few days. 
In examinations of nose and throat ca 


directed to the cervical glands. The presence of enlarge- 


ments, acute or chronic, with a definite kn 


relations, together with the lymphatic drainage, will help to 


localize the pathology if present. Attent 


to the general condition of the mouth, gums, teeth and tongue. 
A furred, tooth marked tongue is usually an indication of 


the presence of mouth infection. Shoul 
marked irregularities of the edges of the 
sermann examination should be made. 





7. Exanthemata and complications therefrom. 
8. Attacks of tonsillitis and their sequel. 


s are not allowed to 
formtaion and effici- 


of sinus infection. 


ts gives one a pretty 


cooperation of the 


yw heart and kidney 


mndition is found of 


ses attention is first 
owledge of anatomic 
ion is next directed 
d there be present 


front teeth, a Was- 
ma 
[he external exam- 
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ination of glands of the neck and mouth not only gives valua- 
7 
! 


ble information, but also tends to inspire the patient’s confi 


c 


dence in the examination and dispels much of the fear with 
vhich the heart of a youngster, particularly, is fill 


: ed when an- 
ticipating such examinations. 


he pillars, uvula, soft palate and posterior } 


The condition of t 
pharyngeal wall is next noted. ‘The information gained from 
this portion of the examination is of inestimable value. In { 
most cases where infection is present there will be a thicken- 
ing of the pillars with redness and chronic inflammation of 
the mucosa covering them. The uvula is often markedly in- 


creased in diameter and length, with thickening and redness » 
of the entire soft palate. The lymphoid tissue in the posterior 

pharyngeal wall is swollen and red, and islets of such tissue ; 
are clearly defined. Examination of the tonsil itself consists i 


in noting the size, consistency and cryptic contents. Simple 


Pt 
hypertrophy causing mechanical obstruction has already been ? 
alluded to. Previous inflammatory conditions will be evidenced 
by the replacement of normal tonsil tissue by cicatricial tissue 
and contractions. The cryptic contents should be carefully 
expressed by pressure against the anterior pillar and the con- 
tents carefully noted. If there is any question regarding the 
substance thus expressed it is advisable to have cultures and 
microscopic examinations made. It must be remembered that 
the cheesy masses which are found in 95 per cent of the 
cases are not pus and must be differentiated from it. If pus . 
is present it is most frequently noted coming from the upper i 
crypts of the tonsil. This the most submerged portion and 
where the crypts are more nearly closed as a result of their i 
being covered by surrounding structures. (ne examination is ' 
not always sufficient to demonstrate the presence of pus. j 


Infection in adenoids is not frequently mentioned in litera 
ture, but is present more often than generally believed, and is 
manifested by marked redness and inflammation of the adenoid 


lose proximity thereto. Profuse nasal : 


ss 


tissue and structures in c 


secretion often results. 

Presence of adenoids results in a variety of symptoms, 
which must be considered in the same manner as conditions 
resulting from tonsils. Adenoids must be considered from the 
standpoint of the obstruction caused by them, the infection 
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present and their relation to pathology found in surrounding 
structures. It must be remembered, however, that adenoids 
are found normally in every individual at birth and have a 
tendency to atrophy after the fourth year, therefore, their 
presence previous to the fourth year is not necessarily an in- 
dication for their removal unless some good definite reason can 
be found for so doing. 

The benefits derived from the removal of tonsils and ade- 
noids, whether on account of obstruction or a focus of infec- 
tion, are many, and its effect on clearing up acute and chronic 
catarrhal infections of the eustachian tube and middle ear 
is well understood. Where there is found sufficient reason 
for the removal of tonsils and adenoids, but at the same time 
there is found hypertrophy of the turbinates or a slight sinus 
infection, | have made it a rule to remove the tonsils and 
adenoids and follow these cases from four to six weeks with 
cleansing treatments and attention to drainage of sinuses and 
have been gratified to know how many of these cases clear up 
without surgical nasal interference. 

‘The technic of operation for the removal of tonsils and 
adenoids must be decided by the personal equation. The oper- 
ator must find and utilize the method whereby he can remove 
the structure completely without mutilation of the surrounding 
tissue and which gives the most perfect postoperative result. 
To discuss the different methods would be a long story. | 
have used nearly every method and have finally decided on the 
scissor dissection as the method par excellence in my hands. 
By this method the cleanest and most definite separation of 
the tonsil from the surrounding structures is made and the 
postoperative results are most satisfactory. 


CONCLUSION. 


The histologic and bacteriologic examination of 2,321 con- 
secutive specimens of tonsils and adenoids removed during the 
past four years has developed certain facts and impressions as 
follows : 

1. Tuberculosis of tonsils was found in 39 cases, or 1.7 per 
cent of all cases examined. ‘This is somewhat lower than the 
average per cent of other available studies. 

2. Syphilis is comparatively rare, 
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3. Malignancy was found in only one case. 

4. The great percentage of tonsils demanding removal for 
clinical reasons, either because of infection or on account of 
obstruction caused by their hypertrophy, show either simple 
hyperplasia or infection with pyogenic organisms. 

5. Tuberculosis, syphilis, malignancy, pyogenic and other 
infections found in tonsils removed impresses the writer with 
the importance of 

(a) Thorough clinical study of the individual case before 
operation. 

(b) Thorough operation to accomplish complete removal, 
with due respect for the surrounding structures. 

(c) Careful study of tissue removed. 

(d) Thorough follow up work. 

| gratefully acknowledge my indebtedness to Dr. R. R. 
Mellon for his cooperation in the pathologic work. 
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RADICAL MASTOIDECTOMY; COMPLETE HEAL 
ING. METHOD OF CONTROLLING PER- 
SISTENT VERTIGO. 

By J. L. Maypaum, M. D., 

New York. 


Hugh B., aged 26 years, was admitted to Manhattan [ye, 
Ear and Throat H 


ospital, service of Dr. Berens, June 10, 
1919, with a history of distressing vertigo and falling, of six 
] 


months’ duration, discharging ears and impaired hearing. 

The patient had the usual diseases of childhood. Double 
middle ear suppuration dated back thirteen years following 
diphtheria. From then until the onset of vertigo six months 
ago, except for aural discharge and impaired hearing, there 
was no camplaint referable to the ears. The dizzy attacks at 
the outset occurred at infrequent intervals until six months be- 
fore entering the hospital. The attacks then became of greater 
severity, occurring daily and being accompanied by falling, 
particularly to the right. 

Aural examination disclosed a moderate foul smelling dis- 
charge from each middle ear, with perforation and granula- 
tions in posterior superior quadrant. Hearing in the right 
ear markedly diminished, whisper not heard; C (128) and C, 


tuning forks not heard. (¢ A., 4 sec.: B., 15 sec. Weber to 
the right. Mixed form of deafness—advanced middle ear 
deafness with degenerative cochlear changes 

Hearing in the left ear fairly good; whisper, 8 feet; Rinne, 
negative: high tones as well as the low and middle tones 
slightly reduce 

There was a spontaneous nystagmus to the left; no spon 
taneous past pointing. Fistula test negative 


Turning to right—horizontal nystagmus to the left, 20 sec. 
Turning to left—nystagmus to right, 22 sec 

Caloric stimulation of the rig 
tical canals gave normal responses for nystagmus, past point- 
Fistula test negative. 


1 


ht and left horizontal and ver 


ing and vertigo. 
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f did a radical mastoid operation on the right side. Found 
a sclerosed mastor. and a cholestez Oomatous mass 1n antrum 
and aditus and granulation in middle ear removed. The pa- 


tient left the hospital on the tenth day decidedly better, but 
still complained of occasional milder attacks of vertigo. 

The spontaneous nystagmus disappeared at the end of two 
weeks, the hearing in the right ear remained as before the 
operation. The patient came to the clinic for two or three 
dressings; did not appear again for six weeks. He then re- 
turned with the story of having been unable to attend the clinic 
because of severe attacks of acute articular rheumatism. Dur- 
ing this period the ear had heen dressed in a more or less per- 
functory manner by his family physician. The vertiginous 
symptoms had recurred with almost as marked an intensity as 
previous to the operation. 

Examination of the operated ear now disclosed an almost 
complete atresia of the meatus and the canal filled with partly 
organized granulation and connective tissue. There was a 
fistula through which a thin purulent foul smelling discharge 
was escaping. 

Hearing very much impaired; could hear only loudly spoken 
voice with noise apparatus in left ear. Tuning forks not heard. 
Galton whistle heard. 

Caloric test (right ear) ineffective because of the partial 
atresia of the canal. Caloric (left ear) normal response. A 
spontaneous nystagmus to the left present. Turning to the 
right ten times in twenty seconds resulted in horizontal nystag- 
mus to left of 18 seconds’ duration. Turning to the left nys- 
taemus to the right 20 seconds’ duration. 

Patient was readmitted to the hospital. I reopened the post- 
auricular wound. Curetted granulation in meatomastoid cav- 
ity and did a plastic operation. 

Patient left the hospital in a few days; meatomastoid cavity 
completely epidermatized in eight weeks. Until the end of 
May. 1922, the patient continued to complain of vertigo; at 
times this became so distressing that he had to discontinue his 
usual activities. Enforced rest gave only temporary relief. 
The symptoms described by the patient were definitely those 
of a systematized vertigo. Occasionally these attacks were 








RADICAL MASTOIDECTOMY ; COMPLETE HEALING, 877 


accompanied by nausea, but never vomiting. The spontaneous 
nystagmus ceased three weeks after the second operation and 
was not again observed. 

Functional examination October 11, 1922: 


Whisper 


Richt Left 
0 15 feet 
lateralizes to the right 
Right Left 
C-A:8 sec. B:25 sec. C-A:15 B:25 
Other forks not heard. C-6 sec. 
Voice heard with noise appa- Caloric not performed (dry 


ratus in left ear. perforation). 
Caloric positive in 35 sec. 

Turning to right, horizontal nystagmus to left 22 seconds. 

Turning to left, horizontal nystagmus to right 18 seconds. 

Pastpointing and falling normal. 

Normal reactions on testing vertical canals. 

Every possible factor causing these attacks of vertigo were 
considered in order to give relief to the patient. 

1. A continuance of irritation from the paralabyrinthine in 
flammation in the operated ear was constantly kept in mind 
With a complete healing of the radical mastoid cavity, the dis- 
appearance of spontaneous nystagmus and normal caloric re- 
sponse, this factor had to be eliminated. 

2. A paralabyrinthine inflammation in the nonoperated 
(left) ear was for a time considered. Because of the marked 
diminution of hearing in the operated (right) ear, I was loath 
to seriously consider this factor from the standpoint of oper- 
ative interference. The presence of comparatively good hear 
ing in this ear (whisper 8 feet), together with absence of spon- 
taneous nystagmus, pointed against the left ear as a causative 
factor. Under treatment this ear has further improved; there 
had been little, at times no discharge during the past year. 

3. Both vestibular nerves and their intracranial pathways 
gave normal responses for nystagmus, past pointing and ver 
tigo. 

4. Cerebrospinal lues has been ruled out, Wasserman being 
negative. 
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5. Other extraneous factors, as local infection, gastrointes- 
tinal disease, errors of refraction, were carefully considered 
and eliminated as causes. 

6. Vasomotor disturbance of the labyrinth. After unsuc- 
cessfully running through the gamut of the various remedies 
advised for the relief of these patients, such as small doses of 
quinin, large doses of bromides, pilocarpin, etc., in an empirical 
way, I began the use of solution adrenalin 1-1000, ten drops 
T. I. D., by mouth, as suggested by Vernet in his article, “The 
Treatment of Vertigo by Means of Adrenalin,” appearing in 
the April, 1922, issue of the Laryngoscope. In a few days the 
patient obtained complete relief from his annoying symptoms. 
Withdrawal of the adrenalin for a few days after its administra- 
tion for ten days was followed by a return of vertigo, but to a 
lesser degree. Adrenalin medication has been discontinued 
with no recurrence of vertigo. His general condition has 
steadily improved during the past few months. 

1 West 7OrH STREET. 
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SOME OF THE ASPECTS OF APHONIA, PSYCHIC 
AND OTHERWISE. 
By JAMEs A. Bassett, M. D., 
PHILADELPHIA. 


The subject of aphonia presents a rare composite of analytic 
research and routine laryngology. The problem of voice re- 
covery may require the most painstaking study of motor, 
sensory and ganglionic innervation, investigation of the whole 
field of metabolism complex, with laboratory findings, and yet 
equally emphasize the simple office corollaries involved in 
obtaining the patient’s cooperation, suggesting confidence, rec- 
ognizing idiosyncrasy and, not least, holding the proper per- 
spective toward the factors governing his social and economic 
efficiency. The field of the topic is purposely a broad one. 
It is the intention here, however, to study the sequence in 
‘aphonia, trace the etiologic factors, analyze briefly the physio- 
logic and anatomic alterations involved and stimulate discus- 
sion on the prognosis and remedial measures, not in the fixed 
aphonias of malignancy, advanced luetic and tubercular dys- 
crasias, but rather in the psychic and functional types, often 
exasperatingly fixed in character, and in those arrested struc- 
tural losses where vocal reeducation, automatic or directed, 
becomes a possibility—perhaps more concisely expressed, on 
the basis of etiology and sequence, estimate the balance of 
possibility in restoration. 

From the anatomic and physiologic standpoint the mechan- 
ism of phonation depends upon the sliding and rotation of 
the three surfaced arytenoid cartilage to whose anterior or 
vocal process the cords are attached, and to whose external 
or muscular process the intrinsic musculature is inserted. To 
briefly review, the cricothyroid with more or less vertical and 
horizontal fibers tightens the cords by the raising of its an- 
terior and tilting downward of its posterior half. This mus- 
cle practically alone receives its innervation from the external 
branch of the superior laryngeal nerve. The internal branch 
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of the superior laryngeal affords sensory supply to internal 
surfaces of the larynx, including the ventricular space of Mor- 
gagni—true and false cords. Its antagonist is the thyro- 
arytenoid muscle which has two planes, internal and external, 
which may act independently in the falsetto voice, which might 
perhaps be considered a threshold to aphonia. The crico- 
arytenoid posticus and lateralis, by external and internal ro- 
tation of the arytenoid respectively abduct (widen) and ad- 
duct (narrow) the rimal slit. The posterior arytenoid crossed 
and horizontal fibers draw the arytenoids together and com- 
plete the tightened closure. All of these latter muscles depend 
upon the recurrent laryngeal for innervation. 


Holmes Jackson's careful analysis of the “Reflexes From 
the Larynx” shows the complexity of neurologic factors in- 
volved and emphasizes the corollation of the glossopharyngeal 
and respiratory center in the medulla. Careful study of this 
mechanism makes it clear that in the types under discus- 
sion complete aphonia can scarcely be separated from partial 
and intermittent phases, for we are considering types capable 
of voice restoration. This may include deviation in muscu- 
lar structure, vocal cord surface and any encroachment upon 
intralaryngeal space as well as nerve integrity. 


Etiologic factors in aphonia, while in general of central, 
peripheral and toxic origin, as grouped by Lederman, pre- 
sent a marvelous complexity of basis factors. In the central 
group might be included bulbar lesions, thrombosis, embolism 

' 


and hemorrhage, brain tumors and intracranial growths at 


base, multiple and lateral sclerosis, parasyphilis and syphilitic 


gummata, glossolabiolaryngeal paralysis, tabes dorsalis, lesi 
involving the vagus and recurrent, every form of cer\ 





pressure and trauma, mediastinal irregulariti F varied sort, 
aneurysms, pericordial and peribronchial effusion, enlarged 
thymus, diseased thyroid, constriction of postoperative scars 
and ligatures, pleural thickening in apex, principally right, 


dilatation of left auricle, diseases of mediastinal glands, cat 
cinoma, sarcoma, lymphosarcoma, syphilis and tuberculosis, 
involvements of esophagus, cervical adenitis, etc. Dr. Cress 
has reported from recent Vienna clinic observations additions 
to this list. 
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From a practical standpoint, the third and toxic group have 
a more practical application to the laryngologist in our pres 
ent emphasis upon focal infection—varied toxins of mineral 
and vegetable origin, lead, arsenic, potassium iodid, iodoform, 
alcohol, morphin, crude opium, cocain, belladonna ; toxins from 
he acute infectious diseases—pneumonia, typhoid, diphtheria, 
puerperal fever, measles, gonorrhea, influenza, acute rheu- 
matic fever, disease of thyroid, metastasis from infection of 
tonsils, teeth, sinuses, middle ear, broken down cervical 
glands, with more often perhaps streptococcic infection. Under 
this heading might be included poisoning from inhaling gases, 


1 postwar history has been quoted by Miulli- 


of which so muc 
gan, Hurst and others. 
Tuberculosis must be given an important place, from both 


its mediastinal influence and its contribution to the asthenia 


so common in hysterical or functional aphonia. Garland and 
White reported, in 1920, a series of nine cases of paralysis of 
the left recurrent laryngeal associated with mitral stenosis, in 
the Massachusetts General Hespital during the past 





years. They consider the record of only 61 cases in the 
erature, including theirs, as indicative that many are over 
looked. A great variety of special etiologic types have been 
also recently reported, such as: Eversion of the Ventricle and 
Saccule, by Moore and Tapia; Relaxation of the Diaphragm, 
by Stoerck ; Amyloid Degeneration, by Bruzzi, Evers, Acker 
man and Harbitz. Time prevents further enumeration. 
With this basis of fundamental mechanism and compl 


group of etiologic factors, it is our purpose to discuss three 
important aspects in aphonia, quoting one or two 
Wlustrative subj : (1) The metabolism compl 

drome in aphoni 2) the borderline difficulty in 

] 1c type if 1) ti n pro p 


1.¢1 4 


1. The Metabolism Svyndrome.—Gill in a recent address 
he section in Philadelphia emphasized tl 


before t 
of the metabolism factors in arthritic cases which per s¢ 
have been relieved by surgery of the teeth, infected tonsils 
and sinuses—with such a manifold group of etiologic factors 
as we find active in types of aphonia often not simply central, 
peripheral or toxic, but varied combination of these, pro- 
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foundly subject to endocrin and basal metabolism influence, it 
is reasonable to link functional aphonia to general metabolism. 
From the simple aphonia of acute laryngitis to the paralysis 
from recurrent laryngeal bloc, at least circulatory metabolism 
is impressive. The nature of a nerve impulse is obscure, the 
chemistry of its root cell not much less so, but trophic influ- 
ence of nutrition upon both will be admitted. Toxemia, zy- 
molysis, acidosis, endocrin changes must affect this neuromus- 
cular action, and particularly in myopathic types. The carbo- 
hydrate balance regulation of the posterior pituitary lobe grow 
stimulation and sexual activity, control of the anterior, have 
a reasonable relation to psychic aphonia. 

One of the reasons for the inception of this paper was the 
difficulty experienced in recent years in determining the basis 
of aphonia in borderline cases, and to stimulate discussion upon 
the same the following case is cited for illustration: 

Case 1.—In July, 1920, Carrie G., referred by Dr. B. Girl 
of 15, slender, phlegmatic rather than neurotic in tendency. 
Early history negative except for series of spasms reported at 
three years of age and suppurative otitis media, right side. 
Somewhat later, under medical care for reputed cardiac weak- 
ness. Voice gradually disappeared nine days prior to visit. 
Upon examination, larynx apparently normal. August, 1920, 
tonsils and adenoids removed at Lankenau Hospital. Sep- 
tember, 1920, digital avulsion of cords, resulting in modified 
phonation half of one day. Physical, neurologic, fluoroscopic, 
laboratory urine and blood examinations all negative. Ton- 
ics, thyroid, pituitrin and ovarian extracts and iron injections 
administered. No result. Wassermann negative. Massage 
and electricity ineffectual. In December, 1922, a typical re- 
flex cough appeared, apparently due to recurrent laryngeal 
irritation, and persisted for three or four weeks. During this 
time the laryngoscopic picture presented a normal appearance. 
Adduction and tension bilaterally equally failed to produce tone. 
Cords were apparently approximated, though somewhat weak- 
ly, and lower triangular area sometimes remained open. Ac- 
cording to Semon-Rosenback law, indications all point to 
functional aphonia. 

The significant premise in this recital is that the voice has 
failed to return except for this one-half day, and now and 
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then a very incidental approximate tone, for a period now of 
almost three years. Within the past month a further some- 
what exhaustive study has been made. Larynx still appears 
somewhat weak. No obvious fault in the laryngeal cavity. 
Careful X-ray examination by Dr. Pfahler shows sinuses 
frontal, sphenoid, maxillary clear, slight amount of exudate 
in ethmoids. A somewhat deflected septum and spur may be 
related to this, but patient declines operative relief for this. 
Sella turcica normal. No constriction of the trachea from 
pharynx downward. No mediastinal tumor or gland. <A few 
calcified lymph nodes in mediastinum about hilus of lungs but 
no evidence of pulmonary disease. Heart and aorta normal. 
external examination of chest and heart also normal. Larany 
tests were taken in intercranial search. Horizontal rotation 
nystagmus, past pointing and vertigo normal. Douching right 
ear with cold water—vertical position, no response for five 
minutes; with head back, slight horizontal nystagmus  ap- 
peared. Douching left—good response, 1 min. 45 sec. Ocu 
lar, falling, Rhomberg and reflexes normal. Recent blood ex- 
amination and basal metabolism all negative; erythrocyte 
count, however, 4,000,000. 

These reports have been only briefly reviewed to cite a typi- 
cal case of difficulty in borderline cases. With one exception 
(of Barany rotary nystagmus after douching in an ear where 
acoustic labyrinth was unaffected) all symptoms point to func 
tional aphonia, yet one in which the metabolism complex ap- 
parently aids in rendering the aphonia static. ‘The serious in 


fluence in the patie nt’s life regime is obvious. The matter of 
its organization would be simple were the basic evidence of 
some central difficulty or pressure neurosis. The case seems 
a complex involving perhaps endocrins and peripheral cir 


culation and idiopathic asthenia, and would perhaps be grouped 


asa case of type reported by Stern, photoasthenia. 


The concluding aspect of aphonia to be considered is that 
of the natural effort of the larynx and its associated structures 
to get well. The marvelous results in reeducation of the voice 


after total laryngectomy impress the possibility in this direc- 
tion. The Early case reported by Cohen and the experiences 
of varied operators more recently attest this farther. In illus 
tration of this phase the following history may serve: 
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Case 2.—In March, 1922, was called to see patient, Mr. J 
who had developed increasing difficulty in phonation, and even 
some dyspnea without pulmonary complication following a 
major abdominal operation. The abdominal operation was 
reported as malignant, requiring removal of a segment of 
intestine—in fact, a portion of the malignant area was in- 
operable. The patient had some indefinite previous laryngeal 
history. As his legal profession demanded much public speak- 
ing, his previous trouble was probably of no organic nature. 
Certainly there was no specific, malignant or tubercular his- 
tory locally. 

In recovering from the above cited condition, at which time 
the stomach tube had been used, the patient experienced ex- 
cessive retching and vomiting, and to control this repeatedly 
clutched the throat and larynx with finger far back in the 
pharynx, infectively and traumatically complicating the picture. 
The patient when I visited him had complete aphonia and 
rather alarming dyspnea, and his larynx presented a picture 
of general congestion, edema, mucopurulent secretion and 
irregularly dislodged slough, entirely filling the ventricular 
cavities and obscuring all view of cords and arytenoids. 

Careful examination by cultures and smears only revealed 
mixed infection largely staphylococci, and no t. b. bacilli 
were found. Under local treatment, administered with care 
on account of edema and dyspnea, the congestion gradually 
subsided, first right and then left cord came into view and 
finally the arytenoid area. In the meantime Wassermann test 
was taken and found negative. Voice gradually was recov- 
ered, though left cord showed apparent tendency to abductor 
paralysis. In breathing, the position was usually miocadaveric, 
though the article by Fein would deny this term. 

On March 28th, eighteen days after the original examina- 
tion, patient coughed out what appeared to be left arytenoid 
cartilage, and, two or three days later, the right. X-ray, 
fluoroscopic and laboratory examination confirmed this diag- 
nosis. Patient was profoundly aphonic at this time, though 
dyspnea had improved. About three weeks later patient com- 
menced to recover voice, and in six weeks produced fair tone, 
low pitch for the most part, and variable in force. In June 
the patient was placed under care of a New York laryngologist, 
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his larynx capable of moderate tone production, alteration in 
the arvtenoid field, but n malig evil ( (on em 
ber Oth. repr rted somewhat discouraet reversion to \ 1c. 
pered or modified phonation, but patient decidedly astheni 


from intraabdominal progress in malignancy 

This case is of interest from the fact that he was recover 
ing acceptable voice in spite of the absence of both arytenoids 
The literature is replete with instances of recovery of voice 
after removal of one or even both cords and total laryngec 
tomy, with subsequent voice reeducation. Prof. Chiari report- 
ed in 1909 before the society his results after operations for 
malignance. Time will not permit us to discuss this in further 
detail. 


CONCLUSIONS. 


1. Partial and intermittent types of loss of phonation may 
properly be considered with aphonia and the latter not consid 
ered a fixed aphonia except in a limited group of conditions 

2. The complex changes of metabolism, variation in end 
crins, zymolysis, acidosis, toxemia, etc., may profoundly in 
fluence functional aphonia. 

3. The complex symptomatology of borderline cases, or 
ganic vs. functional aphonia, renders diagnosis and prognosis 
extremely difficult 

4. The reconstructive forces in restoration of phonation 
after arrested pathology, even with marked tissue loss, are 
most surprising. 
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FOREIGN BODIES IN UPPER AIR AND FOOD 
PASSAGES—A CLINICAL REPORT.* 
By Harrincton B. Grauam, M. D., 
SAN FRANCISCO. 


What Jackson said in 1915 concerning the armamentarium in 
bronchoscopic or esophagoscopic work is still pertinent in spite 
of the advances made in the mechanics in this field. He then 
said that there was no one set of instruments which could be 
considered the best for all work or for all men; that it was 
more the man behind the instruments that was going to save 
life, rather than the instrument itself. If one has at his dis- 
posal the large tubes of Mosher as well as the small ones of 
Jackson and has practiced with both, he will certainly choose 
the Mosher tubes for the examination of an esophageal car- 
cinoma in an adult and the Jackson tubes for a foreign body in 
the bronchus of an infant. 

The advantages of a proximally lighted tube for diagnostic 
purposes are, it seems to me, beyond a doubt but the disadvan- 
tage in the dispersion of light from an instrument introduced 
into this tube during the removal of a foreign body tends to 
render it far less serviceable than the distally lighted tube. 
Skill in the handling of any of the instruments can only come 
with painstaking practice, and the best results will certainly 
follow through a skill acquired in the use of a variety of in- 
struments. Our ultimate purpose is to save life with the least 
damage to the tissues involved and with the least strain on the 
patient; not to satisfy our egotism by a claim that a foreign 
body has been removed with the smallest tube in the shortest 
time on record. If by using a small tube the patient is sub- 
jected to three seances, whereas had a larger tube been used. 
it could have been removed in one, it were better to have 
chosen the larger diameter tube. Each case must be -judged 

*Read before the Western Section of the American Laryngologi- 
cal, Rhinological and Otological Society at Salt Lake City, Sep- 
tember 15, 1922. 
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by itself, and that method or instrument selected which will 
best fit the circumstances and conform to the skill of the op- 
erator. 

In analyzing my cases, I have been surprised at the large 
number of unorthodox methods used, and still out of 43 cases 
of foreign bodies there has been but one death, a mortality of 
2.3 per cent or 5.8 per cent of the bronchoscopies. For in 
stance, in two cases ( Nos. 1 and 32) | resorted to a low trache 
otomy in order to reach the foreign body; in both cases a pro 
longed effort had been made to get the article and in each case 
it was readily extracted through a tracheotomy opening. Again 
a fluoroscopic bronchoscopy was done twice, once unsuccess 
fully and once with a most satisfactory result. The®uccessful 
case (No. 33) had been tried under local anesthesia a year 
before, but there was such a large quantity of pus present that 
there was but little chance of locating the article, a shirt stud, 
by vision. Under ether with the fluoroscope a tube was passed 
readily to the article and later a forceps which was closed upon 
the stud and a successful result obtained. The stud had been 
in the left lower lobe for twenty-three years and granulation 
tissue had formed over it. No effort was made to remove the 
granulations, as Jackson had done in a similar case, as the 
probe passed so easily. At no time was the foreign body seen 
through the bronchoscope, but the forceps seemed to enter a 
cavity when passed to it, and there seemed to be little chance 
of grasping lung tissue. 

Unorthodox methods do not necessarily mean poor judg- 
ment. They may mean a less skillful technic, but perhaps a 
more rational safety for the patient. I have seen a little patient 
go back to bed in thorough shock after a struggle with the 
overzealous staff of physicians who were attempting to pass a 
tube without an anesthetic, whereas a little ether would have 
quieted the nerves of both the physicians and bystanders, to 
say nothing of the patient. It is one of the triumphs of sur- 
gery that this can be done so easily by the skilled endoscopist 
It is one of the tragedies that it should be tried by the less 
skilled in a well intentioned but ill advised effort to save the 
child or to show his prowess. 

There have been foreign bodies which, if dislodged, would 
close off the only lung tissue which was functioning where it 
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was extremely desirable to operate without an anesthetic, but 
these cases are few and far between, and I believe with the 
bronchoscope in such universal use as at present that it would 
be far wiser to advise the use of an anesthetic until the requi- 
site skill had been acquired. After the tube has once been 
introduced we all have found that it takes but little ether to 
continue the work indefinitely, especially if cocain is used at 
the distal end of the tube. All of my cases under 6 years of 
age, save one, two cases of the five between 6and 20 vears of 
age and two of the 25 above 20 years of age were etherized. All 
of the others were cocainized save a baby of 8 months, en whom 
an esophagoscope was passed. For diagnostic or treatment 
purposes str@tures, carcinoma, thyroid, asthma, a number of 
cases have been examined without an anesthetic but with in- 
different success. 

In the diagnoses of these cases some interesting facts were 
brought out. In five cases (2, 21, 27, 32, 38; metal whistle, 
gold crown, primer, pine nut, blanched almond) a whistling 
could be heard, in three near the patient and in two across the 
room: in each case it had been observed by the family before 
seeking the doctor. This whistle immediately disappeared on 
removal of the foreign body. It has been the solid bodies 
which nearly oclluded the main bronchus which apparently 
produced this whistling sound. 

In Case 3 the patient insisted for years that he had a tack 
in his lung but was laughed at by his doctors. It remained 1n 
twenty years, causing hemoptosis, night sweats, pus expectora- 
tion and fever. 


Case 33 was accepted in the army after an extensive lung 


examination, including a radiologic examination on account 
ef the claim of the patient. After entering the army further 
X-ray pictures were taken with a negative result. After di 

charge from the army, at which time he says he was declared 
to have had normal lungs, he developed a lung abscess and 
fell into my hands. A radiograph showed clearly the metal 


shirt stud in the left lower lobe bronchus of about the fourth 
degree. 

In Case 32 the radiograph showed an uneven edge at the 
top of the primer which should have been interpreted as a 
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closure of the top. The error in not so interpreting it cost the 
child a number of seances. Too much stress cannot be laid 
upon a prolonged and careful study of every element connect- 
ed with the diagnosis of the character, size, shape and location 

f the intruder before any attempt is made whatever at re 


moval, for at times the simplest element may be the secret that 


effects the selution of the problem. A hurried diagnosis and 
an eagerness to get at the case has been the only cause, | 


lieve, of many a failure. The mere presence of a foreign body 
is seldom a tragedy, but a failure to get it at the first sitting 
may be. 

\ diagnostic symptom which has been held of value in these 
cases is a sudden spasmodic cough in a child which has been 


] ] 


his sign, pronounced in its suddenness, 


previously well, but t 
was present in a child of two years in whom no foreign body 
was found and who passed through a typical attack of lobar 
pneumonia, so that one cannot rely entirely on such a history 

Special P ints of interest noted in the treatment of this se 


ries of cases are 


Case 17 \ gold clasp pin fying open in the jeft bronchus 
f a nine-months-old child was so manipulated as to brine 
point of the pin into the tube; the body of the pin was then 
grasped and pulled through the tube. lor two davs there was 


a temperature of 101 to 103 degrees, and considerable difficult) 
in breathing, relieving by a steam tent. Subsequently the child 
made an uneventful recover) 
ase 18.—A case of an open safety pin in the upper thir 
of the esophagus of an eight-months-old child. \gain the 
point of the pin was brought into the lumen of the tube, the 
body of the pin grasped and the pin partially closed and the 
tube and pin brought out together. 

Case 25.—The open safety pin was at the lower end of the 


esophagus in an eight-months-old child. I had 


1 


I 


vhich would pass through the tube, and as the surroundings 
were unfavorable | judged there would be more trauma in an 
attempt to extract perorally than there would by an incision 
through the abdominal wall. I therefore passed the esopha: 

scope after an incision had been made and pushed the 


he surgeon. The whole operation tool 


onto the finger of t 


twenty minutes and the child made an uneventful recovery 


1 no pin closer 
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Case 22 was that of a bullet in the antrum. The surgeon, 
while operating under ether with a fluoroscope, lost the lead, 
which dropped into the right bronchus. I was called to the 
hospital and introduced the tube while the patient was still 
under the ether. It was a strange and fortunate coincidence 
that where a fluoroscope was so necessary it was being used 
for another purpose. 

Case 24 was a series of tragedies. The patient, an adult, 
had swallowed a chicken bone, which had lodged in the upper 
portion of the esophagus, and after three days produced an 
abscess in the neck. The bone was removed under local anes- 
thesia, but in so doing the porcelain tip of an incisor tooth 
was broken off and slipped outside of the tube into the abscess 
cavity. Three unsuccessful efforts were made to reach it per- 
orally, during one of which the tip of one of the forceps broke 
off, lodging in the esophagus and necessitating its removal. 
An effort was now made to reach the porcelain through an 
incision in the neck. At no time were we able to feel the ; 
article, but the manipulation evidently forced it into the esoph- 


agus, as an X-ray subsequent to our operation showed an ; 
absence of the porcelain. An ill wind seemed to be following 
this patient, as, while I was working on her, her mother aspi- 
rated a small fruit pit and was about to submit to a broncho- 


scopy when, after three days, she coughed it up. 

Case 25 was a wishbone which had been pushed into the 
larynx by digital manipulation, lodging in the sinuses of Mor- 
gagni in such a way as to be nearly invisible to the mirror. 
It was extracted by the indirect method, causing a sensation 
of astonishment to the operator as it gradually unfolded itself. 
Part of the bone was broken off after extraction, so it does not 
show in toto in the illustration. 

Case 27.—A gold crown was found in the left bronchus of 
an adult with the open portion up so that it was easily 
grasped. It would not pass through the tube, however, and 
caught at the glottis. An effort was made to manipulate it 
through the glottis, during which it slipped off the forceps, 
dropping fortunately into the esophagus, and was promptly 
swallowed. 

Case 32.—A child of 4 years, with a 22 primer in the right 
bronchus, had four bronchoscopies (three by myself) without 
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the operators seeing the foreign body. The only explanation 
I can give is that the primer was lying close to the lower wall 
and fitted so snugly that it appeared to be the carena itself. 
Through a low tracheotomy and a large tube there was no dif 


ficulty about locating and removing it. 


Case 39 had been shot in the face fifteen years before and 
had not known that he carried the lead about with him. He 
came to me complaining of a soreness in the posterior pharyn 
geal wall, and an X-ray revealed three pieces of lead, one of 


which was 


producing an ulceration. This one was easily re 
moved but the other two were not located even under ether 

Case 40, while driving a machine on the highway, suddenly 
was cognizant of a stinging sensation in the throat and an in- 


ability to talk. On examination it was found there was blood 


on the skin over the larynx, and he was taken to the hospital. 
An X-ray revealed a 22 bullet imbedded in the larynx wall, 
evidently a chance spent shot. A surgeon made an unsuccess 


ful attempt to remove it through an external incision when | 
was permitted to see the case. ‘lo date the body remains in 
situ. An unsuccessful bronchoscopy was done by another sur 
geon in an effort to get the article 

Case 41 \ child of 15 months had inspired a tack, which 
had lodged in the right bronchus, and the X-ray showed it 
at the level of the diaphragm posteriorly. A bronchoscopy did 
not reveal the tack, and the child developed a pneumonia, from 
which she died five davs later 

Case 42 came to the hospital eight days after having swal- 
lowed a furniture tack. One attempt had been made to get 
it, but unsuccessfully, X-ray revealed the tack in the left 
lower lobe bronchus. There was‘a temperature of 104, with 
remission to nearly normal each day, and signs of pneumonia, 
with leucocytes of 26,000, so that there was a delay of five 
days before a bronchoscopy was attempted. As the tempera 
ture did not go down a successful attempt was made to extract 
the tack, the temperature immediately dropping to normal 
and remaining there. 

The first fourteen of these cases were reported in the Cali- 
fornia State Journal of Medicine, September, 1916. 
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THE COCHLEA-PALPEBRAL REFLEX IN INFANTS.* 
By TrHropor DEMETRIADEs, M. D., 


ASSISTANT ON THE EAR, NOSE AND THROAT DEPARTMENT 
OF THE UNIVERSITY POLICLINIC, 


ATHENS, GREECE. 


The question as to whether or not the newborn hear is de- 
pendent upon observing the reaction which follows a sound 
irritation on the ear. By different investigators this question 
has, however, been answered in many different ways, due to 
the fact that different methods of investigation were used in 
reaching these conclusions 

\mong the first to investigate this subject must be mentioned 
Kussmaul, who in a short contribution held “that of all the 


senses, hearing was the longest to remain dormant.’ Genzer 
and Lange held that during the first and second year of life 


the reaction to acute irritation was already present—in fact, 
the movements of the whole body but not the cochlea-palpebral 
reflex. In like manner as both of these authors, Moldenhauer 
held to the same views. On the other hand, Poli holds that a 
ten-day old child will respond to a noise; however, he does 
not specify the distance for this form of reaction. Sachs gives 
the appearance of the hearing in a child at 7, Gomperz at 1 
year old. WKohlreuter could obtain no reaction in the first 24 
hours after birth by the use of tuning forks (C,, C., C.), but 
could obtain a definite reaction from the Galton whistle. In 
like manner, Zimmermann arrived at the same conclusions. 
Prever holds to the opinion that all newborn are deaf, with- 
out exception, both to weak and high tones as well as to noises, 


Translated by Dunbar Roy, A. B., M. D., Atlanta. 

‘From the Ear Department of the Policlinic in Vienna. Service 
of Prof, G. Alexander. 

The translation of this article was undertaken because the sub- 
ject is not mentioned in our textbooks on Otology and Ophthal- 
mology. It has seemed of so much importance to me that I feel 
as if the article should be placed in readable form for English- 
spenking Otologists. (D. R.) 
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and that the first reaction to sound irritation appears on the 


fourth day. 

Kutvirt has been one of the most thorough investigators 
of the hearing changes in the newborn. He proved that while 
testing the hearing of the newborn (using C, and C, tuning 
forks) he was able both to arouse the infants from sleep or 
to produce crying or to call forth some general muscular 
reaction. ‘The aural palpebral reflex was only incidentally 
investigated by this author, without attaching any importance 
to the same. 


bjection must be raised to these 


On the other hand, an ol 
tests by Kutvirt, because of the fact that on account of the 
various degrees of sleep from which these infants were 
aroused, the hearing irritation would not work the same in 
all cases. From these experiments Kutvirt came to the con- 
clusion that the newborn does show reaction to the hearing 
stimulations at various times afetr birth and, in fact, he ob- 
served them one-half hour after birth of the child. 

The varying intervals of nonresponse to hearing stimula- 
tion, according to Kutvirt, stands in close relationship to the 
length of the childbirth, and on the ground of his statistics 
he holds that the longer the interval between the first pain and 
the birth of the child, the later will the hearing reflex appear. 


From a survey of the above literature it is evident that up to 


this time only the general body reactions had been consid- 
ered as indicating the presence of hearing in the newborn. 


Now, however, the recent investigations have hinged on the 


importance of the auropalpebral reflexes as a diagnostic sign 
for determining the presence of hearing. The question there 
fore is the relationship of this reflex to the newborn 

Encouraged by Prof. Aexander and having had access to 
the rich material of the Il University Woman’s Clinic through 
the kindness of Prof. Weibel (to whom I hereby acknowledge 
my thanks), I have tested out the possibility of hearing in 105 
newborn in order to determine how long after birth is the 
appearance of the cochlea-palpebral reflex. In reference to 
the experimental tests the following is to be noted: 

The investigations by Cemach, Wotzilka and Brunner show 
that positive results from the cochlea-palpebral reflex are 
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present only with persons who hear, otherwise it would be 
impossible to draw fixed conclusions. 

From a negative result of the reflex, as Cemach has always 
held, we should be very cautions in drawing a conclusion be- 
cause it can be absent even in those with normal hearing (8 
per cent of cases). 

Proceeding now to my own studies as to the results obtained 
in these investigations, we come to the following conclusion: 

If the cochlea-palpebral reflex is produced in a child then 
it is evident that the child possesses some hearing, but this 
means that it indicates nothing as to the future degree of 
hearing in the examined person. 

The cochlea-palpebral reflex was produced by striking the 
tuning fork C, with a small uncovered percussion hammer 
against the metal prongs. Just opposite to the method pur- 
sued by Kutvirt I tried to get the children for examination 


while they were fully awake. This was accomplished by tl 


1¢ 
nurse holding the child on her arm and playing with it or the 
child was awakened out of its sleep by my passing a small ear 
speculum into the externa! canal. The tuning fork was struck 
four or five times close to the ear of one side at intervals of 
about 15 seconds. The appearance and the intensity of the 
reflex seemed to be dependent upon the age, the weight and the 
size of the infant. 

The type of reaction was not the same by all children. Some 
reacted with distinct opening and closure of the eyelids while 
others moved the whole body as if frightened. Most of the 


children began to cry following the striking of the tuning 
forks. In none of the 105 newborn who were examined did 
the reflex appear immediately after the cutting of the cord 
(10 cases) ; the reflex appeared most frequently between the 
second and third hours after birth (Tables I and II), but 
usually from the fourth to the sixth hour after birth. 

This statement is only in reference to children whose birth 
was normal and whose parents were healthy. At the latest 
the reflex appeared during the first 48 hours after birth. 

[f within this time the reflex could not be produced, usually 
it was not possible to make it appear even within the next 
eight to ten days (two normally born children, healthy par- 
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ents). After this time I could not keep the children under 
observation because they left the clinic with their mothers. 
TIME OF THE APPEARANCE OF THE COCHLEA-PALPEBRAL REFLEX 
AFTER BIRTH. 
TABLE I. 


Number of hours after birth in 


which the reflex appeared Number of children show- 
for the first time. ing reaction, 
Fe I cpt akksr oo as datSimdcctactpemscietania 
3 Hours Z 
4 Hours 15 
5 Hours .... 24 
6 Hours : 26 
7 Hours 2 
8 Hours 3 
9 Hours z 
10 Hours l 
11 Hours ] 
13 Hours ] 
15 Hours . ] 
16 Hours l 
19 Hours ] 
22 Hours t- 
TABLE IT. 
Number of days after birth in Number of children show- 
which the reflex first appeared ing reaction 
1 Day ean 3 
6 Days 1] 
7 Days 3 
8 Days 3 
9 Days 3 
11 Days 2 
12 Days ] 
13 Days 1 
16 Days ] 
19 Days l 


From the investigations of the previously mentioned authors, 
as well as from my own results, it must certainly be concluded 
that the cochlea-palpebral reflex is absent during the first few 
hours after birth. 
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For an explanation of these results various authors have 
attributed different causes 

Most of the investigators attribute as the cause for the ab- 
sence of hearing, to the filling up of the auditory canal with 
the vernix caseosa. Gomperz and V. Urbantschitsch think 
that it is due to the narrowness of the canal in the newborn. 

\ccording to Vierordt, the late appearance of the hearing in 
infants is due to the horizontal position of the drum mem- 
brane; according to Kutvirt, to the poor elasticity of the 
membrana tympani, as well as to the edematous material in 
the middle ear which is known to exist in infants. It is evi- 
dent, therefore, that these sound conducting impediments are 
the cause for the late appearance of the hearing function. 

If we accept the correctness of these explanations then we 
must draw the conclusion that the hearing of the newborn will 
first be evident when these various impediments in the sound 
conducting apparatus have been removed. 

Such a thing is improbable because my previous investiga- 
tions have shown that the cochlea-palpebral reflex appears as 
a rule much earlier than the impediments to the sound con- 
ducting apapratus are supposed to have disappeared. More- 
over, it has already been shown by Kutvirt and Gomperz that 
the late appearance of hearing in the newborn could be ex- 
plained by the incomplete development of the inner ear and 
brain. 

However, this explanation cannot be entirely satisfactory, 
since we know that the labyrinth as well as the brain of the 
newborn is morphologically completely developed, if we mean 
the structure in the neighborhood of the acustic fibres and 
center for hearing. 

In cases of premature birth the conditions are naturally dif- 
ferent and it is possible for the hypothesis of Gomperz and 
Kutvirt to be accepted in such cases. This is also true in cases 
of hereditary syphilis in the newborn. 

In his second communication on this subject Kutvirt, as 
before mentioned, found a relationship of the reflex to the 
lengthened time of labor pain to the expulsion of the after 
birth. 

He holds to the belief that in the newborn whose birth was 
associated with both protracted labor and late reflexes the head 
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in being held back was exposed thereby to increased pressure. 
| believe, however, that this obstetrical condition is not the 
most important cause in the delayed reflexes, for it must be 
remembered that, according to the statistics of Kutvirt in 
those cases which were delivered by Caesarian section after a 
long but tedious labor, the reflex appeared earlier than in those 
in whom the birth was only thereby retarded, as for example 
in breech presentation where the fetus was delivered by turn- 
ing. From these circumstances it follows that the delay in 
the appearance of the reflex in the newborn in breech presenta- 
tion was due to the increased compression on the skull in con- 
sequence of the increased labor pain. Moreover, infants who 
were delivered 
from this greater compression. Therefore, we must the more, 
as I believe, attribute the late appearance of the reflexes in 
those cases of breech presentation to a longer and more con- 
tinuous asphyxia of the after birth, and this must also cause 
some interference with the functions of the brain. We know, 
moreover, through Verworns, who has investigated the sub- 
ject, that the brain is exceedingly sensitive to the withdrawal 


by Caesarian section had also suffered more 


of oxygen. 

From the above it is evident that Kutvirt, according to his 
observation of the newborn who suffer with a complicated 
labor and when the hearing reflex was late in developing, has 
only recognized the well known fact that the hearing reflexes 
can only be tested on the brain, possessing its complete func- 
tion 

| have therefore undertaken to prove again these observa- 
tions of Kutvirt. 

Finally, it is well to note the abnormal changes following 
this reflex. 

1. In two cases of normally born children of healthy par- 
ents the reflex was absent during the whole time while they 
were wider observation. 

2. In five cases of new born of syphilitic parents the reflex 
was likewise absent. It must be noted, however, that in the 
last mentioned cases the reflex appeared two to three days 
after the birth. On the other hand, I was able in one case 
to produce the reflex even 16 hours after birth. An earlier 
appearance of the reflex I was not able to observe. 
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3. In one infant where the mother suffered from eclampsia 
the reflex was able to be elicited for the first time three days 
after birth. This artificially delivered child had a body weight 
of 1800 gr. 

4. In one child with scrofulosis which lived six days, no 
reflex could be obtained. 

5. In one child born asphyxiated the reflex during the first 
two days could not be elicited. 

6. In those of premature birth, i. e., seven or eight months, 
the reflex appeared six to eight days after birth, yet I was able 
in one premature birth, whose height was 43 cm. and weight 
1805 gr., to obtain the reflex 15 hours after birth. 

What especially concerns those cases of premature births 
is given in the following results: 

Of the 18 premature births which had been studied, the 
reflex could be elicited in ten cases, between the sixth and 
ninth day after birth, in one each of the premature births; in 
the others, first on the 12th, 13th and 19th day after extra- 
uterine life. Two of the premature births left the clinic on the 
eighth day and up to the time of departure no reflex was ob- 
served. 

Of the two remaining premature births, the reflex appeared 
in one of them on the first day and this continued until the 
infant left the clinic. In the second case the reflex up to the 
Sth day of extrauterine life could be elicited and then it dis- 
appeared. 

In all the cases with negative cochlea-palpebral reflex the 
appearance of the drum as well as the external meatus ap- 
peared normal by otoscopic examination. Among the prema- 
ture births three children were found to show hereditary syph- 
ilis. 

EXAMINATION HISTORIES OF THE PREMATURE BIRTHS. 


No. 3607. Caroline Sp. History: Measles. Abortions 
1906, 1908 and 1909, First pains began Dec. 17th, 3 o'clock 
a.m., birth 3:15 p.m. Length 48 cm., weight 2070 gr. Spon- 
taneous birth. Reflexes appeared 16 hours after delivery. 

No. 3681. Wilh. St. History: Rachitis. Pains began 
Dec. 23rd, 11 o'clock; birth at 4 p. m. Boy. Length 49 cm., 
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weight 2520 gr. Spontaneous birth. Appearance of reflexes 
in 6 days. 

No. 3451. Maller, Chr. History: Scarlet fever. Pains 
began Dec. 4th at 12 o’clock noon, birth 2:45 a. m. Boy. 
Length 48 cm., weight 2630 gr. Spontaneous birth. Reflexes 
7 days after birth. 

No. 3459. Leop. D. History: Measles. Pains began Dec. 
6th, 2 o'clock a. m.; birth at 3:15 p.m. Girl. Length 48 cm., 
weight 2700 gr. Spontaneous birth. Reflexes 7 days after 
birth. 

No. 3403. Josef Sal. History: Measles, pneumonia. Pains 
began Dec. 6th, 10 a. m.; birth 12:45 p. m. Girl. Length 
50 cm., weight 2780 gr. Spontaneous birth. Reflexes 7 days 
after birth. 

No. 3464. H. St. History: Grippe. Pains began Dec. 5th, 
6:15 a.m.; birth7 p.m. Girl. Length 46 cm., weight 2500 gr. 
Spontaneous birth. Reflexes 8 days after birth. 

No. 3470. M. Ke. History: Measles, grippe. Pains be- 
gan Dec. 16th, 9:30 p. m.; birth 11:15 p. m. Girl. Length 
48 cm., weight 2700 gr. Spontaneous birth. Reflexes 8 days 
after birth. 

No. 3486. Fr. R. History: For four weeks pleurisy. 
Pains began Dec. 8th, 12 o'clock midnight; birth 1:30 a. m. 
Girl. Length 471% cm., weight 2700 gr. Spontaneous birth. 
Reflexes 8 days after birth. 

No. 3487. J. G. History: Pains began Dec. 7th, 2 a. m.; 
birth 11:45 p.m. Boy. Length 47cm., weight 2450 gr. Spon- 
taneous birth Reflexes 8 days after birth. 

No. 3501. An. Sch. Pains began Dec. 7th, 11 p. m.; birth 
12:30. Boy. Length 45 cm., weight 2130 gr. Spontaneous 
birth. Reflexes 9 days after birth 

No. 3503. An. F. Pains began Dec. 7th, 7 p. m.; birth 
9:15 a.m. Girl. Length 45 cm., weight 2260 gr. Spontane- 
ous birth. Reflexes 9 days after birth. 

No. 3509. Kat. Val. History: Measles. Pains began 
Dec. 8th, 11:30 p. m.; birth 2:30 a.m. Girl. Length 45 cm., 
weight 2680 gr. Spontaneous birth. Reflexes 12 days after 
birth. 
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No. 3511. An. Auf. History: Measles, asthma. Pains 
began Dec. 9th, 6 a. m.; birth 11 p.m. Length 48 cm., weight 
2730 gr. Spontaneous birth. Reflexes 13 days after birth. 

No. 3520. Ant. Fis. Pains began Dec. 9th, 3 a. m.; birth 
1 p.m. Boy. Length 49 cm., weight 2800 gr. Spontaneous 
birth. Retiexes 19 days after birth. 

No. 3523. T. Par. History: Bronchitis, grip. Pains be- 
gan Dec. 10th, 3 a. m.; birth 4:45. Girl. Length 44 cm., 
weight 2000 gr. Spontaneous birth. Left the clinic on 8th 
day without any reflex having appeared. 

No. 3731. P.L. Pains began Dec. 10th, 1 p. m.; birth 4:30 
p.m. Girl. Length 46 cm., weight 2320 gr. Spontaneous 
birth. Left clinic on 8th day without reflex having made its 
appearance, 

No. 3538. M. W. History. Abortions 1919. Pains be- 
gan Dec. 12th, 2:40 a. m.; birth 1:15 p.m. Girl. Length 46 
em. Weight 2650 gr. Spontaneous birth. Reflex appeared 
on the Ist day after birth and after that disappeared. 

No. 3545. V. P. History: Typhus. Pains began Dec. 
12th, 11 a. m.; birth 1:30 p. m. Length 41 cm., weight 1850 
gr. Spontaneous birth. Appearance of reflexes on 9th day 
after birth and again disappeared. 

In order to understand why the hearing perception is ab- 
sent in the perfectly healthy newborn we are obliged to fall 
back upon the functional conditions which have been indi- 
cated. For as we have mentioned before, every normal birth 
is associated with some degree of asphyxia in the infant, 
whereby a sudden change comes in the circulation of the new 
born, due to admission of oxygen. All of these conditions 
can be taken together to explain the decreased hearing ability 
of the brain in the newborn. 


CONCLUSIONS. 


My investigations therefore lead me to the following con- 
clusions : 

1. The cochlea-palpebral reflex usually appears between the 
4th and 6th hour after birth. © 

2. In premature births, say 6 to 8 lunar months, there is 
marked delay in the appearance of the reflex, as a rule, first 
between the 6th and 8th day ot extrauterine life. 
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However, there is sometimes an exception to this rule in that 
the reflex occasionally appears earlier thgn this (15 hours 
after birth) and sometimes later (12 to 19 days after birth). 

3. In the hereditary syphilitic newborn, the reflex is some- 
times normal and sometimes delayed. 

4. Very seldom (2 cases out of the 105 observed) the reflex 
in those perfectly healthy and of normal birth is sometimes 
delayed as late as 20 days. 
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PRECAUTIONS IN USING LOCAL ANESTHESIA— 
REPORT OF A DEATH. 
By Curtis C. Eves, M. D.., 
PHILADELPHIA. 


The study of the susceptible patient and the method of 
administration present the most interesting and complex prob- 
lems in the use of local anesthetics. For the average individ- 
ual the moderate dosage of a recognized local anesthesia has 
little danger. It should not be overlooked, in the daily rush 
of our routine, that even the mildest of these drugs are highly 
toxic and that there are more than a few individuals who pos- 
sess an idiosyncrasy for them. 

Inasmuch as practically all drugs used for local anesthesia 
produce almost identical toxic symptoms, novocain or procain, 
the least toxic of those in general use, will be referred to un- 
less otherwise mentioned. 

After the consideration of the hypersusceptible patient the 
next most important question is the method of administration. 

Susceptibility —Of all the drugs to which a patient may 
think he is susceptible, his statements in reference to cocain 
and allied drugs should be considered most reliable. Individ- 
uals who have been poisoned by cocain or procain are more 
susceptible to the second administration. If no history of hav- 
ing had the drug used before is obtained, susceptibility of the 
patient should always be tested by using a small, well diluted 
dose previous to giving the full amount necessary for anes- 
thesia. For example, when procain is to be injected for the 
removal of tonsils, it is my practice to inject about % c. c. of 
a '4 of 1 per cent solution at a point to be used later; after 
waiting five minutes, if no symptoms are produced, to proceed 
with the full amount. Similar precautions should be taken 
before any injection or before applying large amounts of 
strong solutions of cocain to the mucous membrane. 

Administration.—The guiding fact should be first to keep 
well within the limits of safety in the amount of the drug 
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used. The dose of procain or novocain as given by different 
authors varies widely. Roth,’ after quoting from twenty-one 
authors, states: “From the above references no definite con- 
clusions can be drawn as to the exact toxicity of novocain in 
man. Under certain conditions 0.02 gm. (approximately % 
of a gr.) has caused poisoning symptoms, while as much as 
2 gr. (approximately 15 grains) has been given without pro- 
ducing symptoms.” He further states: “The untoward re- 
sults that have been reported in the literature from the use 
of novocain in operations about the head and face might well 
be accounted for by the fact that absorption may be rapid.” 
“Individual susceptibility is marked in both animals and man.” 

The dose of cocain has also wide limitations according to 
the authorities; 2 to 34 grain is usually considered safe. 

To keep well within the safety limit, 2 to 3 grains of pro- 
cain and 4 to 3% grain of cocain can be used in nose and throat 
surgery. 

In the susceptible patient much smaller doses may cause 
serious toxemia, while in the nonsusceptible individual large 
doses are safe if guarded by measures to reduce the rapidity 
of absorption. This can best be accomplished by injecting 
or applying the drug in only small quantities at a time com- 
bined with adrenalin solution or allied drugs which cause vaso- 
constriction. 

Allen? in his book on Local Anesthesia states: “It is be- 
lieved that cocain once fixed by the body cells (in combinations 
with them) is not liberated from these combinations as cocain, 
but as constituent products, ecgonin, etc.; Glasenap believes 


he has isolated ecgonin from the urine. These derivatives 
of coeain are slightly anesthetic and slightly toxic but much less 
so than cocain. As a result of the preceding statements it 


can be said that cocain exerts its full anesthetic or toxic action 
but once, and if exhausted locally there will be no constitu- 
tional reaction.” 

For injective anesthesia, the smallest amount of the least 
toxic drug which produces the desired result should be injected 
slowly, changing the position of the point of the needle after 
each few drops are injected, thus avoiding the danger of in- 
ducing any great amount directly into the circulation should 
the needle at any time enter a vessel. Owing to the great 
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vascularity of the tissue surrounding the tonsil, massive single 
doses injected in one place for anesthesia should be condemned, 
as should also large cotton tampons hypersaturated with a 
strong solution of cocain placed in the nasal cavity and left 
there for a long time. In the applications to the nose and 
throat precaution should be used to guard against the drop- 
ping or running of the solution to other parts. 

One should be constantly on watch for the first toxic symp- 
toms, and, since they often occur suddenly and when least ex- 
pected, should guard himself by the knowledge of how best 
to combat them. 

The first toxic symptoms of cocain are usually those of 
excitation—talkativeness, laughing, nervous fear, etc. This 
stage of excitation may be absent, and [| believe usually is, 
when procain or novocain has been used. Nausea, pallor, 
sweating, pain in the head, faintness and collapse, combined 
with rapid pulse and a feeling of constriction of the chest, 
may he seen as early symptoms. 

It is a mistake to attribute such symptoms to the nervous- 
ness of the patient. They may suddenly terminate in convul- 
sions and death. In severe toxemia, convulsions simulate epi- 
lepsy. Beginning with the head and neck, followed by general 
tremor, short, jerky spasms involve the entire body, are ac- 
companied with cyanosis, tightly clenched teeth with frothy 
mucus exuding from the mouth, rapid weak pulse, and rapid 
labored respirations—the pupils may or may not be dilated. 
The convulsion lasts for a few minutes, but after subsiding 
for a short time may be followed by others and death. 

Treatment.—If the patient is not already in the reclining 
position he should be placed so at once. Should the state of 
collapse continue heart stimulants should be administered 
hyperdermically and inhalations of amyl nitrate or ammonia 
given. For the convulsive movements, although not tried by 
the author, inhalations of ether would seem to be by far the 
best. Artificial respiration and massage of the heart should 
be practiced. 

Quoting from Allen:* “For nervous excitement or convul- 
sions, H. C. Wood recommends chloroform by inhalations, 
but it would appear that ether should be better, particularly 
if it be proved that the central action is associated with the 
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same vasoconstriction and anemia that takes place in its local 
field of action; inhalations of ether, due to the tremendous 
congestion which it produces in these parts, should prove of 
graet value, besides stimulating vasomotors, heart and respira- 
tion and controlling the convulsions; nitrous oxid would be 
equally as valuable; amyl nitrate, while producing the same 
congesting effect, would not exert the same controlling influ- 


ence upon the convulsions. 


Engstady’ says, in speaking of cocain poisoning: “In the 
first few cases | was called on to treat, strychnin and morphin 
in combination were used with marked benefit. But, as cases 
kept multiplying, | found the action of these drugs too slow, 
and [ decided that there must be something to counteract the 
poison more rapidly when life was in extreme danger. It was 
necessary to find a remedy that could be administered at any 
time and be instantaneous in its action. [ soon found ether 
to be the required drug. This was administered as ordinarily 
given to produce surgical narcosis. Ether stimulates the vaso- 
motor system, is a tonic to the heart muscles, stimulates the 
action of the respiratory centers of the brain and of the pneu- 
mogastric nerve, and increases the pulmonary circulation in 
the first stages. While cocain inhibits the action of the heart, 
especially on the right side, it has also a marked inhibitory 
action on the respiratory centers of the brain. Death may 
occur from feeble respiratory movements of the socalled 
Cheyne-Stokes type or asphyxia. 

“To me ether has proved extremely valuable. It has saved 
what seemed hopeless cases. It stimulates the heart and the 
respiratory system almost instantly. The pulse becomes fuller 


at once and of normal tension. The marked mental excite- 
ment is allayed as the poison rapidly disappears. The indi 
vidual regains consciousness as soon as the effect of the small 


amount of ether has disappeared.” 


Allen’ further advises the use of opium and its alkaloids. 
He believes, however, it is best used as a prophylactic or pre- 
ventive by the preliminary use before the injection of the anes- 
thetic “when it does certainly permit the use of much larger 
doses of the anesthetic and in this way acts as a direct antag- 
onist.” 
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Allen® does not think the injections of adrenalin advisable 
after the toxic symptoms. He believes they are caused by 
paralysis of the higher nerve centers, adrenalin exerting the 
same action upon these centers as it does locally, causes a pro- 
longed retention of the toxins in the brain. 


On the other hand, Eggleston and Hatcher* and Braun* ad- 
vise the infusion of epinephrin solution upon the recognition 
of the first toxic symptoms to stimulate the action of the heart 
so that the toxic agent may be brought in contact with the 
liver, where Eggleston and Hatcher believe the toxins are de- 
stroyed, quoting from Eggleston and Hatcher: “Since acute 
poisoning in man occurs where least expected, those who fre- 
quently employ local anesthetics should always be prepared 
to apply the three resuscitative measures of intervenous in- 
fusion of epinephrin, artificial respiration and cardiac mas- 
sage. All three should be used in combination, since no one 
is efficient, except in rare instances.”” They base their belief 
upon extensive experiments upon cats; they were able to 
resuscitate cats after a rapid intervenous injection of doses 
of local anesthetics up to twice the usual fatal dose by using 
the above measures. 

All recent articles written upon this subject claim that these 
drugs kill by paralysis of the heart and respiratory centers. 

The committee appointed by the Otolaryngologic Section 
of the A. M. A., to study the “Advantages and Disadvantages 
of Various Local Anesthetics in Nose and Thorat Work,’® 
after two years’ study and communication with the members 
of the otolaryngologic section, report forty-seven deaths from 
local anesthesia; all except eight cases were tonsil cases. Of 
the cocain deaths it is appalling to note that one-fourth were 
due to “mistakes of druggist or nurse.” 

After carefully selecting the tonsil cases which had no con- 
tributing causes, such as tuberculosis, heart disease, mistakes, 
etc., reported, I found nine deaths caused from injections of 
cocain ranging in strength from 0.2 per cent to 3 per cent. 
Twelve deaths resulted from injections of procain solutions 
ranging in strength from 0.5 per cent to 2 per cent. In thir- 
teen of these epinephrin or adrenalin was used in the solution. 
In the procain cases eight had concain applied to the pharyn- 
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gical surface before injection. Four had only procain in- 
jections. 

The greater number of procain deaths in these selected cases 
occurred because of better reports given of them. In the full 
number of forty-seven, twenty-five were cocain deaths, four- 
teen were procain deaths. The other deaths were: One, from 
the use of alypin, which is very toxic, and two from apothesin. 
Morphin injections had been given to approximately half of 
the cases. Procain or cocain was the only constant medication. 

Becker’® reports a death of a girl 25 years old following an 
injection of about 100 minims of 1 per cent novocain for the 
removal of tonsils. The patient died suddenly with symptoms 
simulating an epileptic convulsion. A larger amount of solu- 
tion from the same container had been used upon a sister in 
the same manner without any toxic symptoms. 

Simpson"! mentions a death of a male patient before a tonsil 
operation had been begun. Hypodermic morphin, gr. 1/6, was 
given one-half hour before, followed by local application of 
10 per cent cocain solution fifteen minutes before. While in 
the act of injecting % of 1 per cent novocain the patient was 
suddenly attacked with what Dr. Simpson thought was an epi- 
leptic seizure, followed in a short succession by six or eight 
more convulsions, and died shortly after. 

White’? reports a tonsil case which was being prepared for 
operation in his clinic. “The patient, a woman, aged 23, rather 
heavy set, was prepared for local tonsillectomy without the 
previous use of morphin as follows: The tonsils, pillars and 
pharynx were swabbed with a 20 per cent solution of cocain 
with 10 to 15 drops of 1/1,000 adrenalin to the ounce. This 
was followed in about ten minutes by the injection of a 1 per 
cent solution of novocain. About three drams of the solution 
was drawn up into the ordinary type of syringe used for this 
purpose, and the injection was made in the usual sites on the 
right side and about the same amount was injected on the left 
side. About fifteen seconds after the last injection the patient 
with an exclamation reeled forward in convulsions. Cyanosis 
was marked. The patient was laid flat on her back on the 
floor, the sphincter ani dilated and artificial respiration begun, 
but the convulsions persisted and cyanosis was still very 
marked ; the pupils were semidilated, the pulse very faint, and 
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the respirations shallow. The heart was massaged, ether and 
adrenalin given subcutaneously, and the use of the pulmotor 
was instituted. The convulsions ceased, no respiration was 
evident and there was no perceptible heart beat or pulse. The 
artificial respiration was continued for about an hour, at the 
end of which time the patient was pronounced dead. There 
was no apparent cause for the condition. At the postmortem 
all the organs were found normal, excepting the thymus, which 
weighed about 50 grammes. Diagnosis: Status lymphaticus.”’ 

After operating upon nearly 1,000 tonsil cases under local 
anesthesia without any serious symptoms, a patient | was care- 
fully preparing for operation before a public clinic suddenly 
died before the operation had been begun. On March 15, 1921, 
R. A., a young man, 18 years old, blond, of medium build, 
with rather effeminate features, was prepared for operation 
as follows: Morphin sulp., gr. 1.4, with atrophin sulp., gr. 
1/150, had been given twenty minutes previously. Ten per 
ceut solution of cocain was applied to the superior and in- 
ferior poll of each tonsil by placing a cotton tipped applicator 
saturated with the solution for a few seconds in each place. 

Following this about 1% drams of 1 per cent procain solu- 
tion containing 1 drop of adrenalin, solution 1/1,000 to the 
dram (approximately 1 1/5 grains of procain plus 2 drops 
of adrenalin solution), was injected outside of the capsule on 
sach side. In about one minute after the last injection, while 
waiting for the anesthesia to take effect, the patient said 
he felt badly and looked very pale. His head was placed be- 
tween his knees for perhaps another minute, when he began 
with a slight convulsive movement involving the head and 
upper part of the body. He was at once placed upon a 
stretcher, by which time the convulsive movements involved 
the whole body. Short, rapid, jerky spasm, lifting the ex- 
tended legs and head and shoulders from the stretcher, was 
accompanied by a general tremor, marked cyanosis, eyes open, 
tightly clenched teeth, with biting of the tongue and frothy 
bloody mucus exuding from the mouth. The pulse was weak 
and rapid, becoming almost imperceptible. 

The respirations were shallow and labored. After lasting 
one or two minutes the convulsions subsided to a general tre- 
mor, with improvement of the pulse. 
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\ second convulsion followed, after which the patient was 
taken to the ward, where the pulmotor and other measures 


were used to resuscitate him without avail. He died in about 


thirty minutes 

Solution from the same bottle had been used for a patient 
just previous to this one without toxic symptoms. 

liaving been told before the clinic began that one of the 
patients to be operated upon was subject to epilepsy, | at first 
mistook the symptoms for an epileptic seizure. 

The autopsy showed a much enlarged spleen and general 
hypertrophy of the lymphoid tissue throughout the body. The 
postmortem diagnosis was “status lymphaticus.”’ The fact re- 
mains that the patient died with symptoms of novocain poison- 
ing. 

To almost every laryngologist there comes a period of en- 
thusiasm for the use of local anesthesia in tonsillectomy. To 
operate upon a conscious patient without pain or bleeding and 
to have a grateful patient, grateful especially because of the 
elimination of the fear of ether and its after effects, is en 
couraging ; add to this a more or less lengthy series of such 
cases, anesthetized with a comparatively small amount of a so- 
lution of less strength than the general surgeon uses in almost 
limitless quantities—and the enthusiasm of the young laryn- 
gologist is apt to relax his vigilance and to cause him to select 
too wide a field for the use of local anesthesia. 

[t needs to be constantly borne in mind that ether, except 
in selected cases, is the safer anesthesia. 

There is a large number of selected cases in which local 
anesthesia is the method of choice. This is especially true in 
operations upon the nasal cavity, in pulmonary, renal, hepatic 
disease and in the aged. 

Local anesthesia is especially contraindicated when operating 
upon the nose or throat of children, highly nervous or neu- 
rotic subjects, in epileptic and static lymphatic cases and in 
some cardiac conditions. 

SUMMARIZING THE PRECAUTIONS IN USING LOCAL ANESTHESIA. 

1. A careful history and physical examination of the pa- 
tient, especially to detect susceptibility, neurosis, epilepsy, car- 
diac lesions and the existence of a lymphoid diathesis. 
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2. Elimination of the patient's susceptibility to the drug 
used. , 

3. The use of the smallest‘amount of the least toxic drug 
well diluted which will produce anesthesia. 

4. The addition of adrenalin or epinephrin to all solutions 
to reduce the rapidity of absorption. 

5. The solutions should always be administered slowly. 
When injections are given every care should be taken not to 
enter a vessel. 

6. The reclining position is to be preferred, thus relieving 
all strain from the heart. 

7. It should be the infallible rule of every surgeon to freshly 
mix his own solutions and to keep the stronger solutions for 
surface application in a different colored container. 

8. The operator should be prepared at all times to adminis- 
ter the measures to combat toxic symptoms. 
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THE WARING SUCTION TONSILLECTOMY. 
By J: B. H. Wartne, M. D., 





BLANCHESTER, OHIO. 


In recent years, especially perhaps in the past decade, the 
tonsil question has loomed larger and larger to the medical 
profession, and in common with the laity, to a large extent has 
arisen the idea that the tonsil affords the chief gateway for 
entrance of various systemic infections. Increased knowledge 
of pathology in general, and especially the development of the 
focal infection theory, have served to place the tonsil in the 
medical limelight more and more. 

Tonsillectomy has become a very common operative pro- 
cedure with the growing demand for removal of tonsils in 
adults afflicted with this and that ailment. Conservatism is 
in the air, however, and it is needless to caution against indis- 
criminate removal of the tonsils, and to emphasize that tonsil- 
lectomy should not be resorted to until all other likely etio- 
logic factors have been eliminated in the given case. 

I think it is universally admitted that complete removal of 
the tonsil, including the capsule, the socalled radical tonsil 
operation, is the operation of choice on the part of the great 
majority of American rhinologists, in the belief that unless 
the entire tonsil is removed full benefits may not be secured. 

It is true that some rhinologists do not favor removal of 
the tonsillar capsule, but this view is not held by the majority, 
and removal of the capsule certainly better insures total abla- 
tion of the tonsil and greatly facilitates operative technic. 

It is unfortunate that there has survived from the older 
“clipping,” or partial removal tonsillectomy, a rather wide- 
spread impression that there is little danger in removal of ton- 
sils, and that it is an operation to be performed with impunity 
anywhere and by any physician. We should strive to correct 
this impression and have it more generally realized both by 
the profession and by the laity that tonsillectomy is more of a 
major surgical procedure, not unattended with danger, under 
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even the most favorable conditions, and an operation to be 
performed as far as possible in hospital or well equipped office 
only and by trained rhinologists. 

As the case stands today, however, tonsillectomy is per- 
formed not only by the trained throat specialist, but almost 
as commonly by the general surgeon; by the general practi- 
tioner with surgical leanings, and also by the recent graduate 
ambitious to “rise in his profession.” Tonsillectomy today is 
performed in hospital, in office and in the home; with assistants 
and without; under general anesthesia and under local anes- 
thesia. 

Tonsillectomy technics today may roughly be divided into 
two main types, namely, some form of snare and dissection 
and some form or modification of the ingenious method 
brought out by Sluder in 1910. 

The innumerable variations of this and that technic, to- 
gether with the multitude of tonsillotomes, tongue depressors, 
retractors, tonsil hooks and tenaculums, knives, scissors, 
punches—all serve to indicate that the last word has not been 
reached in tonsillectomy technic ; that the methods in use today 
offer certain dissatisfactions in end-result or difficulties in 
operation which lead the earnest operator of mechanical turn 
to strive to improve his armamentarium and his technic. 


Some form of snare and dissection is perhaps most used 
today, and in the hands of experts and on tonsils of appro- 
priate size and type gives very satisfactory result. In the 
hands of the average operator, however, snare and dissection 
technics usually leave considerable to be desired. The opera- 
tion is often tedious and time consuming, and a strain on the 
patience both of the patient and operator undef local; and 
under general anesthesia often means much time lost under 
anesthesia. Dissection work is often bloody and, with a field 
obscured by blood and mucus, most difficult and trying. Ad- 
vent of suction pump apparatus has been a great advantage 
in clearance of the operative field, but even with this, dissec- 
tion work on badly adherent and submerged tonsils often de- 
generates into a mere cutting out procedure instead of orderly 
dissection. There is often more or less damage to pillars and 
laceration of throat muscles, so that convalescence is often 
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delayed, stormy and painful. On friable and ragged tonsils 
it is often difficult or impossible to obtain a satisfactory grasp 
with any of the numerous tonsil seizing forceps, screws or 
tenaculums; or when a satisfactory grasp is obtained most 
annoying and delaying to have the instrument pull out of the 
tonsil at a critical stage, with attendant shredding of the re- 
maining tonsil tissue. More or less free bleeding is often met 
with in dissection work, and aside from the weakening effect 
of loss of blood, much valuable time is often lost in efforts at 
hemostasis. The extensive armamentarium usually at hand 
for this type of tonsil operation likewise has a rather discon- 
certing effect when viewed by the patient under local. Often 
again snare and dissection means repeated snaring of bits of 
tonsil tissue left—more labor and more time consumed. 

Turning to the ingenious technic of Sluder with its various 
modifications, a few of its disadvantages may be pointed out 
briefly in passing. Advantages claimed for it are rapidity, 
minimum of surgical violence and less hemorrhage. 

In the hands of experts in its use, the Sluder type oper- 
ation is almost spectacular in its comparative rapidity and 
clean end result, but it is not a technic applicable to all forms of 
tonsils, and the Sluder operator soon learns to recognize the 
tonsils he cannot “get” satisfactorily with this technic, and 
turns to some other secondary mode of attack. Usually the 
tonsils hard to “get” with the Sluder technic are the small, 
deeply submerged and adherent tonsils, so often badly dis- 
eased and in need of removal. Quite often one or both pillars 
are damaged or even completely removed by the Sluder meth 
od, and with the socalled sharp Sluder free hemorrhage often 
follows the enucleation. With the dull or two bladed type of 
Sluder instrument, such as the Lalorce, Beck, Meding, etc 


a practically bloodless enucleation may be done, and on appro 


priate ty] y operation. However, 
| 


e tonsils a very satisfactor 

the instrumental manipulation called for by this technic is 
often quite difficult for the average man to acquire satis 
factorily, and its successful performance calls for a considera 
ble degree of “strong arm” muscular accompaniment, which 
all operators do not seem to possess. Likewise visibility at 
certain stages of the manipulation is rather obstructed, with 
instrument and fingers in mouth and throat at same time. 








916 J. B. H. WARING. 


It has been my intention to point out briefly in passing such 
disadvantages of the two main type tonsillectomy operations 
in use today as might appear to the average operator and not 
to decry in any way the hundreds of brilliant operative re- 
sults secured by expert operators every day by these two 
technics. 

It has been with an open mind, but faced with the difficulties 
and disadvantages of modern tonsil work, that the subject 
of tonsillectomy has been approached by the writer from what 
may be termed a new or a modified angle, in an effort to per- 
fect a tonsillectomy technic which would be equally applicable 
to all types of tonsils; be rapid, clean and bloodless, and like- 
wise insure good tonsil work in the hands of the beginner 
and the occasional operator, no less than in the hands of the 
average and the expert operator. 

In a considerable use of tonsil suction tubes for diagnostic 
and therapeutic purposes, I was impressed not only with the 
thorongh mechanical “vacuum cleaner” cleansing of tonsils by 
suction, but equally so with the ease and completeness with 
which even deeply submerged tonsils were drawn out of their 
beds and held firmly in the mouth of the glass suction tube 
while the suction pump was turned on. 

Pus and masses of caseous and ill smelling purulent exudate 
were drawn out of the tonsil crypts and into the suction tube, 
thus mechanically removing from the tonsil and from the 
throat much potentially infective material, which if left and 
swallowed or reabsorbed could well cause considerable trouble. 

In the opinion of the writer, this “vacuum cleaner” me- 
chanical cleansing of the tonsils prior to actual operative attack 
can well be incorporated as a preliminary step in tonsillectomy 
technic, applicable to any and to all tonsil removal operations. 

As one confrere wrote me recently: “It occurred to me how 
easy it would be to throw a snare loop over the tonsil already 
almost turned inside out by grasp of the suction tube and thus 
enucleate.” Using an appropriate size glass suction tube, it 
was found that the tonsils were drawn out of their beds and 
held in the mouth of the suction tubes far better than with 
any of the numerous tonsil grasping forceps, and held there 
practically inverted as long as suction was on. Even without 
anesthesia of any sort patients complained of but little dis- 
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comfort during the maneuver, and there was no laceration « 


shredding of tonsil tissue as f reeps so often entail. \s de- 
sired, however, the suction grasp on the tonsil could be 
stantly released at will by disconnection of the suction pump 
and as easily regrasped by suction. 

High visibility was another feature that appealed to me. 
One can see exactly what he is doing, as the clear glass 
the suction tube offers little obstruction to vision. 

With the first few enucleations attempted with the snare 
and suction tube, a plain glass tonsil suction tube of the Hurd 
type was employed, but it was found this was not satisfactory, 
because in a certain percentage of cases the snare loop would 
hang up on the lip of the tube and as tightened down slide 
down towards the shaft of the tube instead of on to the base 
of the tonsil to be enucleated. This necessitated release of the 
tonsil, readjustment of snare and a fresh start. In the cases 
where the snare loop did slide down over the base of the tonsil 
it was found enucleation could be performed rapidly, cleanly 
and in a practically bloodless manner. The tonsil was removed 
cleanly in capsule, with no damage to pillars, uvula or other 
throat structures; the fossz left clean and convalescence rapid 
and uneventful. 

To overcome the only mechanical imperfection met in the 
procedure I have designed a new type of tonsil suction tube, 
all glass with rubber handle for ease of manipulation, and in 
a set of varying sizes to accommodate all sizes and types of 
tonsil. These tubes have a rather bulbous head set at about 
right angles to the shaft of the tube, short necked and with 
smooth shoulders sloping rapidly down to the aperture, which 
is broadly oval in its perpendicular axis. 

With these improved suction tubes the operation may be 
said to be 100 per cent perfect in execution and in end result. 
Practically all physicians doing throat work at all have some 
form of compressed air and suction apparatus in use, and any 
of the modern suction pump apparatus should give sufficient 
suction for this operation. 

Where general anesthesia is employed, a small vacuum bot- 
tle of from % to 1 pint capacity may be incorporated in the 
rubber tubing vacuum circuit back to suction pump, so that 
as needed the throat may be cleansed of mucus and saliva, 
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using the same glass suction tube as for enucleation, but mere- 
ly turning same with aperture down into the pharynx. Owing 
to its rapidity and bloodless type of operation, only a very 
brief and light general anesthesia is required, as little or no 
time under anesthesia is expended in efforts at hemostasis. 
Where local anesthesia is employed, the tonsillar region and 
pharynx may be anesthetized by whatever method the individ- 
ual operator prefers. The operation is essentially a one-man 





job and may be employed equally well in hospital or office 
and, except for an anesthetist where general anesthesia is em- 
ployed, no other assistance is required in the operation. 

Any type of tonsil snare may be employed, although in the 
opinion of the writer snares having a ratchet mechanism, such 
as on the Beck-Pierce and similar snares, offer certain advan- 
tages in a more nearly bloodless enucleation. About a No. 8 
snare wire gives good results. Asa rule the snare and suction 
tube are the only instruments required, the suction tube being 
used somewhat as a tongue depressor as it is carried into the 
mouth and over the tonsil to be enucleated. 

An appropriate sized Waring suction tube having been con- 
nected up to the suction pump by about four feet of flexible 
rubber tubing, the snare loop is now passed over the suction 
tube and allowed to hang freely suspended out of the way until 
required. The suction tube should be of a size sufficient to 
firmly grasp and encircle the tonsil to be removed. Under 
direct inspection the suction tube is carried into the mouth and 
its mouth carried between the pillars and over the tonsil to 
be removed. Suction is now turned on, when it will be seen 
through the clear glass of the suction tube that the tonsil is 
drawn completely out of its bed, almost inverted, and firmly 
held in the grasp of the suction tube. High visibility is one 
of the most appealing features of the operation to me; at every 
stage you can see exactly what you are doing. There is no 
danger of including the uvula or damaging the pillars by a 
grope in the dark. Likewise success of the operation does not 
rest on heavy muscular exertion or difficult instrumental 
manipulation in the throat; the operation is simplicity itself, 
as will be seen at a glance from the cut. There is no prelim- 
inary dissection, no employment of knife, scissors, retractors, 
tonsil seizing forceps, etc. 
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\s the tonsil is grasped by suction the snare loop is now 
carried over the bulbous end of the suction tube, and on to the 
base of the tonsil, the snare being grasped by the left hand for 
he right tonsil and by the right hand for the left tonsil. As 


1 


the snare loop is tightened down, the smooth, sloping shoulder 


of the suction tube automatically carries 1t down and over the 
base of the tonsil to be enucleated \t this stage the tonsil 
may be enucleated rapidly; or, if desired, enucleated slowly 
by a gradual screwing down of the snare loop, as is possible 
with the Beck and similar type snares. This gives a more 
bloodless operation, but is not essential. The operation will 
be found practically bloodless in all cases, the rather heavy 
snare wire crushing rather than cutting through tonsillar ves- 
sels as the base of the tonsil is separated from its bed. 

It will be found the tonsil is practically inverted and cleanly 
enucleated in capsule, fosse left smooth and no damage to 
pillars or other throat structures. There is no cutting or 
laceration of the pharyngeal muscles, as often occurs in dis 
section work, and as a result a minimum of postoperative sore 
throat is complained of, and convalescence very rapid and un 
eventful; the majority of patients eat their regular meals the 
second morning. Owing to its rapidity and hloodless nature 
there is practically little shock, even in patients comparatively 
advanced in years. 

The second tonsil is removed in the same manner. Any 
oozing in fosse may be very effectually controlled by a swab 
of Monsel’s solution in glycerin, but this is rarely needed, and 
secondary hemorrhage after this technic has not been encoun- 
tered in any case. 

\dvantages of the suction tonsillectomy over preexisting 
technics are briefly as follows: 
simple that even the beginner and occa- 


The operation is St 
sional operator can do good, clean, bloodless tonsil work 
with the assurance of uniformly good end results, and do it 
in a manner more rapid and more satisfying both to patient 
and to operator than with the older technics. 

The operation is practically bloodless in all cases, so that 
no time is lost in efforts at hemostasis. Where general anes- 
thesia is employed, its rapidity and clean type calls for only a 
very brief and light anesthesia, so no time is lost in hemostasis. 
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The operation is essentially a one man job and does not 
require the train of assistants and extensive instrumental 
armamentarium usually met with in tonsil work. 

High visibility is another strong feature of the operation. 
Every step of the operation is under direct inspection, and 
there is no difficult instrumental manipulation inside the 
mouth as with Sluder type operations. The technic is sim- 
plicity itself. 

There is no type of tonsil the operator cannot “get” easily, 
rapidly and cleanly by this operation, and its superiority will 
quickly he demonstrated on the small, deeply submerged and 
adherent tonsils so difficult of clean attack under ordinary 
methods. 

Qn account of its clean type, smooth fossze and lack of 
damage to adjacent throat structures, very little postopera- 
tive sore throat is experienced and convalescence will be found 
rapid and uneventful. 


109 Fast Main STREET, 

















FIGURE 1. 


The right tonsil is engaged in the buibous mouth of a Waring 
suction tube, which is connected by rubber tubing “A” to suction 
pump. Snare loop has automatically slipped down over sloping 
shoulders of suction tube in readiness to enucleate. Beck-Pierce 
snare in use in illustration, but any type of tonsil snare applicable. 
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OTOGENIC SYMPATHETIC MENINGITIS—REPORT 
OF A CASE WITH RECOVERY AFTER A 
RADICAL MASTOID OPERATION. 

By Jesse Wricut Downey, Jr., M. D., 

F. A. Pactenza, M. D., AnD Oscar G. Costa, M. D., 
HOUSE STAFF, MERCY HOSPITAL, 
>ALTIMORE. 

The following case record is a striking example of the vari- 
ously called sympathetic, protective or serous meningitis, due 
to a chronic suppurative otitis media presenting classical symp- 
toms, typical laboratory findings and a surgical demonstrable 
area of meningeal irritation. 

It is undoubtedly of the class in which the great majority of 
reported recoveries from otogenic suppurative meningitis prob- 
ably belong, and it substantiates the experiences and opinions 
of Eagleton, Yerger and others that meningitis of otitic origin 
may be amenable to surgical treatment so long as it remains 
in protective stage, which is indicated by a sterile spinal fluid. 

Jos. P. White, age 49, was admitted to the Mercy Hospital 
May 20, 1922. He had been previously treated by Dr. M. 
Raskin for a chronic suppurative otitis media of twelve 
years’ duration, which had recently increased in severity with 
periodic manifestations of severe pain, headache, vertigo and 
unconscious spells, which lasted from three to five minutes and 
had been called epilepsy. The left ear had shown a large poly- 
poid mass, whose atypical appearance suggested malignartty 
and justified removal for microscopic examination. A portion 
of the polyp was carefully removed by Dr. Raskin on May 
18th, and within forty-eight hours the man returned almost 
frenzied with headache, mentally confused, and evidently very 
ill. He was immediately sent into the hospital, where Dr. F. 
\. Pacienza, Dr. O. G. Costa and I examined him shortly after 
his admission, finding the following diagnostic symptoms: 

Patient poorly nourished, semiconscious, moaning with pain 
in head, restless and irritable. Questions indefinitely answered. 
Temperature, 102. Pulse, 120. Respiration, 26. 
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Indefinite paresis of left external rectus. Pupils and eye- 
grounds normal. 

Profuse offensive purulent discharge from left ear. Drum 
absent, tympanum filled with granulations. Left mastoid and 
parietal reglons tender on palpation. 

Neck and back muscles rigid; patient showing definite opis- 
thotonos. Kernig’s sign positive. Brudzinski’s sign positive. 
Reflexes exaggerated. Slight spontaneous tremor of arms and 
legs. Heart, lungs and abdomen negative. 

There could be but little doubt that we were dealing with 
a septic meningitis of otitic origin, and this impression was 
confirmed by a spinal puncture.’ The spinal fluid was under 
marked pressure, creamy in appearance, and the following 
laboratory report was given: Cells, 6,000 to cu. m. m., 96 per 
cent polymorphonuclears, 4 per cent lymphocytes. Globulin 
positive. Wassermann negative. No microorganisms found 
in stained slides made from a centrifugalized specimen. 

The blood count showed a leucocytosis of 19,900, with 92 : 
per cent pelymorphonnelears, 5 per cent small mencnuclears 
and 3 per cent mononuclear cells. 

The absence of bacteria in the spinal fluid, in conjunction 
with a chronic suppurative otitis media, now exhibiting the 
signs of an acute exacerbation, made me feel that an explora- 
tory radical mastoid exenteration was justifiable. It was im- 
possible, however, to get the consent of the patient’s family 
until his wife, who was out of the city, could arrive. This 
meant a delay of another twenty-four hours. In the mean- 
while the man’s condition remained unchanged and cultures 
made on blood agar from the spinal fluid remained sterile. 
This laboratory report almost assured us that we were deal- 
ing with a socalled protective meningitis, and the chances of 
success from a surgical procedure were, therefore, somewhat 
better. Accordingly on May 22d, a mastoidotympanal exen- 
teration was performed. 

The cortex was extremely hard, but the cellular structure 
of the bone was not entirely sclerosed and a softened spot was 
found in the upper posterior region of the mastoid which, when 
curetted away, disclosed an absence of the bony wall of the 
sinus over an area at least a centimeter in diameter. The 
edges of this opening were smooth and the surrounding bone 
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sclerotic, making it evident that the bone destruction was of 
long standing. 

The exposed dura was covered with small vascular granula- 
tions and was bound by adhesions around the whole circum- 
ference of the exposed area. We were very careful to avoid 
removing cr breaking down any of these dural granulations 
or adhesions. 

The mastoid antrum was deep, of average size, and filled 
with pus, granulations and cholesteatomatous material, with 
an odor indescribably offensive. The dura was not found ex- 
posed in this region and the roof of the antrum and tympanum 
appeared healthy. 

The plastic part of the operation was omitted and the wound 
left open and packed with iodoform gauze. 

Cultures made from the mastoid at the time of operation 
remained sterile. It is interesting to note, however, that these 
cultures were made from the region of the dural exposure and 
: not from the foul secretion found in the antrum. 

On May 23rd, the patient’s mental condition showed marked 
improvement. He was more comfortable and answered ques- 
tions fairly accurately. Maximum temperature, 101; pulse, 
100. 

On May 24th, his condition was markedly improved. Tem- 
perature, 99; pulse, 90. Very little headache. A spinal punc- 
ture was made, which showed the fluid under but slight 
pressure and but faintly cloudy. A count of the cells showed 
90 to the cu. mm., and the differential count showed poly- 
morphonuclears 8.5 per cent, small mononuclears 86.5 per cent, 
large mononuclears 5 per cent. The wound was draining 
freely and very foul. 

On May 26th, the temperature was normal. Another 
spinal puncture gave a clear fluid under no pressure. Globulin 
still positive. 

On May 28th, spinal puncture, fluid clear, no pressure, 
globulin negative, and no cells. 

On June 26th, the man was discharged from the hospital, 
mentally clear, and in good physical condition. 

When last seen (October 9, 1922) he was back at work, 
apparently in good health, free of headache and his socalled 
epileptic attacks. 























SOCIETY PROCEEDINGS. 


CHICAGO LARYNGOLOGICAL AND OTOLOGICAL 
SOCIETY. 
Meeting of Monday Evening, March 5, 1923. 
Tue Presipent, Dr. C. H. Lone, in THE CHair. 
Paper: “Parotid Fistulz in Mastoid Operations.”’* 
By WiLttAm FE. Grove, M. D 
MILWAUKEE. 
DISCUSSION. 

Dr. Josepu C. Beck said he never had encountered such an 
unfortunate condition as a double fistula of the parotid gland. 
He did not think it likely that the Doctor’s case was the result 
of injury by a sharp instrument on both sides. The only ex- 
perience Dr. Beck had had with a parotid fistula was where . 
a nerve anastomosis between the facial and spinal accessory 
nerves was performed. In that specific case the assistant pen- 
etrated the parotid gland with a sharp retractor, and Dr. Beck 
called his attention to the probability of a parotid fistula re- 
sulting from that accident. It did, and continued to discharge 
for several weeks. The introduction of a conical point which 
was charged with electric heat (surgical diathermia) finally 
succeeded in closing the fistula. No doubt this procedure re- 
sulted in the coagulation of the epithelium lining the fistula 


and allowed cicatrization to take place. This case was re- 
ported in connection with a few cases that were operated on 
for anastomosis. The facial paralysis, however, did not 


recover. 

Dr. J. HoLinGer reported an experience with a parotid fis- 
tula in the three-year-old girl of a colleague. The abscess of 
the parotid started one week after operation. The parotid was 
not injured during the operation. In order to avoid a scar 
on the face later he incised the abscess subcutaneously from 
the mastoid wound. He advised the parents to omit all fruit 
from the diet, but the father thought this was a “grandmother 


*See page 855. 
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fad” and paid no attention to it. The abscess persisted and 
necessitated daily changes of dressings for six weeks. Dr. 
Holinger was convinced that the fruit acid caused an increase 
in the secretion of saliva and persuaded the father to leave off 
all fruit and fruit juices, whereupon the fistula closed in two 
days. 

Dr. GeorGe E. SHAMBAUGH said that study of the anatomy 
of the external meatus has disclosed a condition which per- 
mits of extension of infection from the parotid into the ex- 
ternal meatus and of an infection in the walls of the canal 
through to the parotid. The anterior wall of the external part 
of the canal is formed by a wedge shaped tongue of cartilage 
which has two clefts called the incisura of Santorini, These 
clefts are necessary for the movement of the auricle in the 
lower animals. It is through these incisura that the infection 
extends. Dr. Shambaugh had never seen a case where a fur- 
. uncle had broken through the meatus into the parotid, but he 
had seen an abscess of the parotid which broke through into 
the external meatus. ; 

Dr. Ortro STEIN said he had had no experience with parotid 
fistulze in connection with mastoids. He had seen an abscess 
of the parotid break through into the canal followed by a 
fistula and had seen one case of fistula in the parotid canal 
due to infection from opening a furuncle, but he had never 
seen such a case as that reported by Dr. Grove. 

Dr. W. E. Grove (closing) said that when the first of the 
fistulae occurred he was willing to plead guilty to having been 
clumsy in his operative procedures and possibly to having in- 
jured the parotid gland in some way, but when he operated 
on the child on the opposite side with the first experience in 
mind, he was certain he did not injure the parotid gland. His 
only explanation for the thing occurring on both sides was 
that there must have been a much displaced parotid gland 
which projected backward into the field of operation. 

He agreed with Dr. Holinger that with a salivary fistula 
of this kind it would be wise to avoid the use of any foods that 
would stimulate the flow of salivary secretion. The more a 
fistula can be kept from discharging the better chance there is 
for prompt healing. 
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Paper: “Experiments on Overirritation of the Labyrinth (at Pro- 
fessor Siebenmann’s Clinic of Basel, Switzerland).” 


By J. Houincer, M. D. 
ABSTRACT. 


The essayist briefly reviewed a long series of experiments 
that have been published under several names in the Zeitschr. 
f. Ohren., and the special work by N. Satah, and presented 
lantern slides which demonstrated this interesting work in 
detail. 

He stated that the middle ear was always found free from 
changes if there had not been any intentional interference, such 
as removal of the anvil. The vestibulum and the semicircu- 
lar canals were also free from change. The cochlear nerve, 
the spiral ganglion and the acoustic nerve were free in the 
beginning but became successively atrophic with the progress 
of the atrophy of the respective parts of the organ of Corti. 

These experiments showed that bone conduction does not 
influence the result of overirritation. In the human there is 
increased bone conduction in disease of the middle ear, but 
if this were as important as Wittmaack believes, the ears 
without the anvil could not show an intact organ of Corti. 
Hoesslin and Satah concur in the opinion that the membrane 
of Corti is the active part. and this corresponds with the find- 
ings of Dr. Shambaugh in the ampullz, where a similar organ, 
the cupola, irritates the hair cells. It is not known how the 
membrane of Corti is moved. 

From these experiments the essayist drew the following 
conclusions : 

1. If animals are exposed to very loud noises for several 
hours on many successive days, the entire organ of Corti be- 
comes atrophic and finally is displaced by connective tissue in 
all convolutions of the cochlea. 

2. If animals are exposed in a similar manner after re- 
moval of the anvil, atrophy does not take place, showing that 
hearing is seriously interfered with if the middle ear is not 
intact. 

3. If animals are exposed in a similar manner to clear sounds 
—i. e., sounds without overtones, the atrophy of the organ of 
Corti is circumscribed. The area of degeneration is located 
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nearer to the base of the cochlea as the sound which causes 
the degeneration is pitched higher. The lower in pitch the 
sound which causes the degeneration, the higher in the cochlea 
is the area of degeneration. 

4. If very loud shots are fired close to the ears of the animals 
(without any bodily injury except by the noise) the animal 
becomes unconscious and remains in this state for several 
hours or even days. If the animal is killed while in that state 
the hair cells and Deiter’s cells are “ound in complete dis- 
order ; some of them appeared as if tu. out of their place and 
laid in different positions, others looked as if depressed or 
crushed. 

5. If animals are examined at different periods after being 
exposed to the noise of loud shots, the organ of Corti is found 
in different stages of regeneration. After six weeks the repa- 
ration is complete but the animal is fretful, psychically altered 
(shell shock). 

6. If the animal is exposed the second time to the noise of 
a loud shot close to the ear, the same change is found imme- 
diately after this exposure, but subsequently no regeneration 
takes place; the whole organ of Corti is replaced by connect- 
ive tissue, the animal is completely deaf and the atrophy pro- 
eresses to the cochlear nerve, the spiral ganglion and the 
acoustic nerve. 

7. In birds the organ of Corti is much wider and flat, not 
rolled up in the form of a snail, as is the case in higher ani- 
mals, but similar results were obtained. After the shooting 
the following facts were observed: ‘The outer parts of the 
organ of Corti were much more changed than the inner parts. 
The outer hair cells were crushed and torn out of their position 
while the inner hair cells were practically intact. This led to 
the final conclusion that in the act of hearing Corti’s mem- 
brane does the vibrating and not the basilar membrane. In 
the shooting experiments the end of the membrane makes the 
largest excursions and does the greatest damage; near the 
insertion the excursions are smaller and consequently the inner 
hair cells remain intact. 

DISCUSSION. 

Dr. Georce E. SHAMBAUGH expressed himself as quite in 

accord with Dr. Holinger that this research was one of the 
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most interesting as well as the most instructive investigations 
that has yet been undertaken on the internal ear. 

When Wittmaack first published the results of his work 
Dr. Shambaugh examined the drawings with a great deal of 
interest, but could not help being somewhat skeptical about 
interpreting slight changes as being the result of overstimula- 
tions. He has so often observed in his own work changes in 
the organ of Corti which were artefacts. [ixing fluids pene- 
trate the labyrinth very poorly and the delicately constructed 
organ of Corti soon undergoes postmortem changes. 

Dr. Shambaugh has often resorted to the extraction of the 
stapes in order to permit the more rapid penetration of the 
fixing fluid. When this is done without tearing the endosteum 
covering the footplate, a very good result can be obtained. 
To obtain fixation, however, by the ordinary methoa of drop- 
ping the tissue in the fixing fluid does not always give satis- 
factory results. Often the organ of Corti in the basal coil was 
in perfect condition, but postmortem alterations were preva- 
lent throughout the upper coils. 

An opportunity came some few years later to examine the 
preparations made in Siebenmann’s laboratory, and there was 
no room for confusing the actual degenerations with any arte- 
facts. The particular things of interest brought out in this } 
research are that different areas of the organ of Corti undergo 
degeneration with the different types of whistles used in the 
stimulation. The higher the pitch the lower down toward the 
beginning of the basal coil was the degeneration area. It was 
noted that for each tone used a rather extensive area of the 
organ of Corti was involved. It would seem that a single 
tone produces stimulation of rather an extensive area in the 
Corti’s organ. This does not in any way conflict with our 
conception of a peripheral tone analysis. All that is required 
to make this possible is that a different group complex of hair 
cells are stimulated for each tone in the scale. 

It was very interesting to note that where the conduction 
mechanism was broken by the extraction of the incus, this 
method of overstimulation did not produce the characteristic 
degenerations in the cochlea. The results of loud explosions 
were particularly interesting. Where the organ of Corti was 
examined immediately after the explosion as, for example, the 
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shot of a pistol close to the ear, one invariably found Corti’s 
organ as though blown to pieces. If, however, the animal was 
not killed until some weeks later, one of two things was 
found. Either the organ of Corti had undergone complete de- 
generation or there had been a restitution of the normal con- 
dition. This was exactly what was found so frequently during 
the war. Some of these cases remain permanently deaf, and 
others show a pagtial or even a complete return of hearing 
later on. 

Some of the men who were studying these cases during the 
first period of the war tried to explain these phenomena on 
the basis of an injury to the nerve fibers in the brain. Dr. J. 
Gordon Wilson seemed to be inclined to this view. He thought 
it was Dr. Holinger who, when Wilson made his first report 
here, called his attention to this experimental research by 
Wittmaack and Siebenmann. Later Dr. Wilson accepted the 
view that the defects in the hearing caused by concussion were 
the results of peripheral alterations. 

Dr. Shambaugh stated that the society should feel grateful 
to Dr. Holinger for bringing this very interesting study before 
them. 

Dr. Joseru C. Beck thanked Dr. Holinger for bringing out 
this work and called attention to the work done by Yoshi, who 
is really the great man in Tokyo today. He did a great part 
of this work and never for a moment forgot or neglected to 
point to Siebenmann as the man who originated the work. 
He was kind enough to show Dr. Beck how to preserve a 
specimen from a case of otosclerosis, in the event he got a 
postmortem where he could get the labyrinth and fix it, and 
he showed him how to inject the labyrinth. Dr. Beck had 
found, as others had, the great amount of artefacts when the 
specimens were removed by the old methods of fixation. Yoshi 
took an animal (guinea pig) and thrust a trocar into the heart 
and then by gravity injected the entire head, including the 
labyrinth. He then removed the temporal bone and showed 
him how wonderfully the labyrinths were bathed in the in- 
jected fluid. Dr. Beck thought this work of Yoshi’s was a 
very valuable contribution. 

Dr. Ropert SONNENSCHEIN thought that two of the out- 
standing points in the address were, first, the light thrown 
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upon the function of the tectorial membrane to which, as had 
been stated, Dr. Shambaugh called attention years ago and 
was the first to offer a better explanation for the theory of 
hearing than was given by Helmholtz, who used the basilar 
membrane as the resonating membrane. Second, was the con 
duction of sounds by the middle ear and the absence of sounds 
when this conducting mechanism was eliminated. 

Dr. Sonnenschein asked if it would be feasible to convey 
sound by bone conduction alone by the fixation of an apparatus 
of some sort to the head of an animal after destroying the 
middle ear. It was assumed by Bezold that the only difference 
between air and bone conduction is that in air conduction the 
waves strike the flat surface of the tympanic membrane, 
whereas in bone conduction the sound waves impinge upon 
the edge thereof. 

Dr. J. HoLinGer (closing the discussion) said that experi- 
ments had been made with two different whistles, one of lower 
and one of higher pitch, at the same time. In those experi- 
menls two areas of degeneration had been found separated 
by a normal part of the organ of Corti. 

The fixation of the labyrinth was carried out by injecting 
the fixing fluid into the vascular system of the living animal, 
thus killing the animal. This was the quickest and best fix- 
ation that could be obtained and explained why the specimens 
were so complete. 

The controversy between Siebenmann and Yoshi on one 
and Wittmaack on the other side had lasted for many years. 
Wittmaack attributed the changes in the cochlea to bone con- 
duction. He argued that the animal was sitting on a sheet 
of metal, and the sound went through the bones of the body 
to the labyrinth. As a matter of fact, he exhausted the ani- 
mals by continuously shaking them, day and night, plus the 
excessive sound. Siebenmann exposed his animals only eight 
or twelve hours a day, a period similar to the working hours 
of boilermakers and engineers. To prove that air conduction 
and not bone conduction produced the changes, the animals 
were placed on cotton or some other sound absorbing sub- 
stance, so that no sound could pass from the cage to the ani- 
mals’ bones. In this way, by air conduction exclusively, he 
produced the same changes. 











* ‘ O22 
SOCIETY PROCEEDINGS. II 


This is of great importance for the prevention of locomo- 
tive engineers’ and boilermakers’ deafness: If the floor upon 
which these men stand was responsible for the transmission of 
sound and therefore for the deafness all that would be neces- 
sary would be to put a nonsound conducting material on the 
floor for the man to stand on. This was tried and proved of 
10 avail. Wittmaack had furthermore suggested that soldiers 
during artillery fire should either stand on their tiptoes, or 
on soft soil, but this too had no effect. 

It soon became evident that the Japanese with their nimble 
fingers were the proper technicians for this work. The hand- 
ling of the extremely delicate specimens, especially of birds, 
was very difficult. But for the mapping out and planning of 
the work, for criticising the experiments, passing judgment 
on the specimens and the composition of the text, Siebenmann’s 
thought, work and even style can easily be recognized every- 
where in the works published under the names of Yoshi and 
Satah. 
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Meeting of Monday Evening, February 5, 1923. 
THE PRESIDENT, Dr. C. H. Lone, In THE CHAIR. 


Dr, SAMUEL SALINGER presented a boy afflicted with a 
Vitreous Abscess Following Nasal Sinus Thrombosis. 


The case was presented because it was an unusual compli- 
cation. The sinus phlebitis developed about two weeks after 
the onset of a suppurative otitis media with fairly typical 
symptoms, except that the chills were absent. The day before j 
operation he began to develop pains in the ankles and other 
joints. At operation they found a mastoid abscess, a large 
extradural abscess and a lateral sinus thrombosis with pus 
within the lumen of the vein. The abscess was cleaned out 
and the internal jugular ligated. (Cultures from the mastoid 
as well as the thrombus showed chiefly staphylococci.) Four 
days later the boy developed a swelling of the right lids, both 
becoming very edematous and the conjunctiva greatly injected. 
The humors were clouded so that the fundus could not be 
seen. It was thought that the boy was developing a cavernous 
sinus thrombosis, but because there were no symptoms of 
involvement of the extraocular muscles and in the absence 
of exophthalmos it seemed that this might be an error. Ina 
few days the swelling diminished, the anterior chamber 
cleared up and one could distinguish a vitreous abscess. At 
the time of presentation the eyeball was somewhat shrunken 
and the yellow accumulation within could be clearly seen 
through the cornea and unimpaired lens. 


Dr. Salinger had never met with a vitreous abscess follow- 
ing a lateral sinus thrombosis. The boy has practically no light 
perception, and the Doctor has been informed that the sight 
is permanently lost, but there is no metastatic danger from 
this source. 
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DISCUSSION. 


Dr. Harry Wooprurr, Joliet, said that he never had seen 
an abscess of the vitreous following lateral sinus thrombosis 
but saw no reason why it could not occur. In any situation 
where pus might be present in the circulation such an abscess 
might form. He thought the patient was fortunate not to de- 
velop an abscess in both eyes, as occasionally happens follow- 
ing certain infectious diseases, such as scarlet fever. He was 
surprised that such a case had not been reported before. The 
fact that the pus cells in the circulation more often locate in 
the joints and do not affect the eyes he thought showed that 
they were well protected against this invasion. In his opinion, 
if the eye atrophied it should be removed. 

Dr. Burton HASELTINE was much interested in the case 
because he saw an apparently identical one ten or twelve years 
ago. In that case there was a lateral sinus thrombosis, and 
; operation was advised. The patient was seen the following 
day by Dr. Ballenger, who advised the same operation, al- 
though he did not know that Dr. Haseltine had previously 
seen the case. They both believed that the patient would die, 
as they thought it was a cavernous thrombosis. The patient 
did not die, however, and Dr. Haseltine saw her five years 
later, at which time Dr. Wilder also saw the patient. There 
had been no operation of any kind, but the patient had been 
ill for several months and had had numerous metastatic ab- 
scesses, some in the buttocks and various places throughout 
the body. When seen five years later, the eye was completely 
atrophied, but the patient had made a partial recovery from 
the arthritic condition. 

Dr. SALINGER (closing) said that this boy had two other 
metastases, one on the rim of the left auricle and the other on 
the scalp in the left occipital region. The operation disclosed 
an enormous amount of pathology, an extradural abscess, 
phlebitis extending from the knee to the bulb and a sup- 
purating thrombus within the sinus. He was urged to operate 
again when the eye condition appeared, but felt he was for- 
tunate in not having followed that advice. The boy was on 
the eve of recovery and was about to be dismissed from the 
hospital. 
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Paper: “Lymphoid Tissue of the Tonsillar Fossz Following 
Tonsillectomy.’’* 
By SAMUEL J. PEARLMAN, M. D., AND 
BENJAMIN J. GRICHTER, M. D. 
DISCUSSION. 


Dr. Josern G. Beck said he had so many times seen tissue 
left by the beginner in the use of the ring for the removal of 
the tonsil that he was skeptical about the development of fol- 
licular tissue from the picture of Tilley’s work (or the work 
of Poynter in Nebraska showing that there may be recur- 
rences from the plica, as he showed the large lymphoid tissue 
in the plica which is seen after thorough tonsillectomy. Dr. 
Beck thought one should be careful about diagnosing a re- 
currence of tissue after a thorough tonsillectomy. If the 
essayists had stated that after operation the cavity was thor- 
oughly inspected and those follicles which Tilley’s picture 
showed were there microscopically it might be taken seriously, 
but if such a well worked up thesis were allowed to go by 
without some dissension it would give rise to claims of curing 
tonsil stumps with X-ray therapy. He thought some of those 
present would recall that at a very large gathering of the 
American Radiological Society work on tonsil stumps done by 
Dr. French and others in the East was shown to prove that 
operations for the removal of tonsils were useless because 
they recur. Some years ago Dr. Goode read a paper before the 
society showing that following tonsillectomy there was retro- 
tonsillar tissue. In Dr. Beck’s- opinion, many of these follicles 
were the remains of tonsils, whether the operation was done 
by ring, dissection or any other method. 

Dr. Ropert SONNENSCHEIN thought a great many would 


agree that in many cases of complete tonsillectomy, so far as 
the eye could see, where the tonsil fossa had heen inspected 
by pulling back the anterior pillar and where the fossa seemed 
as clean and as smooth as possible, weeks or months later one’ 
could see small round glistening masses similar to those seen 
on the posterior wall of the pharynx. In some such cases as 
those described by the essayists he had seen the fossa imme- 
diately after operation, with the pillars retracted, and it was 


*See page 860. 
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as smooth as could be, so to the naked eye there was no sign 
of anything left. Then with a punch forceps these pieces of 
tissue were removed and examined microscopically and the 
conditions described were found. 

Dr. L. W. Dean, lowa City, Lowa, said that he felt that 
when tonsils were removed because they were known to be a 
focus of infection, the plica triangularis should be completely 
removed with the tonsil. In children with diseased tonsils 
without apparent systemic infection, an attempt should be 
made to save the plica and get a better cosmetic and functional 
result so far as the throat is concerned. 

Dr. CHARLES ROBERTSON recalled the case of a little boy, 
aged 12 years, who came into his clinic with immense tonsils 
and adenoids. This boy was of such a nature that he did not 
object to being operated upon and consequently was demon- 
strated before a class. He performed complete enucleation of 
the tonsils and complete ablation of the adenoids. In three 
weeks he returned and presented the appearance of an im- 
mense tonsil on either side, with a large adenoid in the naso- 
pharynx which was fully as large as the original one. He 
was again operated upon and the masses removed as com- 
pletely as they could be removed, so that one could see the 
fibers of the constrictor muscles. In about three weeks the 
patient returned with exactly the same condition, The masses 
were removed a third time, and following that removal there 
was no recurrence, but there was a supernumerary tonsil be- 
hind each pillar, a beginning tonsil just behind the uvula. 

Dr. Robertson thought that in these cases it made little 
difference how thoroughly and completely the tonsils were 
removed, as some of the growths recur, and recur in different 
degrees in different patients. An incision of the skin of one 
patient will heal without a scar, whereas another patient will 
have a keloid scar. He had paid particular attention to this 
question and believed there was a systemic condition which 
was at fault and which should be investigated. In his opin 
ion, there is a certain condition in which lymphoid tissue and 
granulation tissue piles up. In the mastoid in one case one 
will have to burn granulations, while in other cases there will 
be no granulation tissue to burn, while the wound will need 
stimulating. (ne case is exuberant and the other anemic. 
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He had seen in some cases an exuberant hypertrophy in two 
or three weeks, which eventually shrunk, leaving a nice smooth 
cavity. 

Dr. Robertson believed that no one could say that the 
lymphoid tissue developed a crypt, or whether it was pure 
granulation tissue or a piling up of lymphoid tissue from one 
spot. He thought much work had to be done on the tonsillar 
fossa, and no one at present realized the seriousness of the 
proposition. He had noticed that in particular cases, for in- 
stance, in people who were suffering with tuberculosis, if they 
were operated upon there would be an exuberant granulation 
tissue pushing up into the tonsillar fossa or some place else. 
He had seen many such cases. No one had ever studied the 
matter to determine whether there was anything in the blood 
that had to do with the piling up of this tissue, and Dr. Rob- 
ertson thought this offered a field of investigation that would 
be productive of good results. 

Dr. Epwin McGinnis thought this was not a postoperative 
recurrence of the tonsillar tissue but, as he understood it, 
pieces of lymphatic tissue which were clipped out of the spaces 
behind the tonsils. He could confirm these findings in some 
work that he had done. He did not use the Beck ring, be- 
cause he felt that it had a tendency to slip, and one might 
have a fringe of tonsillar tissue left around the wound. In 
the Sluder operation one often finds the upper part of the 
tonsil slipping out of the fenestrum and in enucleating the 
tonsil this is frequently left behind. Sluder has said that occa- 
sionally he would buttonhole a part of the tonsil, and it was a 
question whether there would not be a recurrence from that 
part of the capsule which was left. 

Dr. McGinnis had had some cases which he had been watch- 
ing to see whether they would develop a tonsillitis and wheth- 
er the tonsils would regrow. He believed all would agree that 
in the last few years there had been fewer recurrences because 
better work was being done. On removing tonsils under local 
anesthesia, in dissecting back over the top one will frequently 
find a little lymphoid tissue that slips away from the capsule, 
and if these pieces are snipped off they prove to be lymphoid 
tissue. Dr. McGinnis operated on one patient two years ago, 
doing a very thorough operation, and this patient returned 
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about two weeks ago with hypertrophy of the lateral mass of 
the lingual tonsil and a tonsillitis in the hypertrophied part of 
the tissue: 

Dr. Georce L. Ricuarps, Fall River, Mass., agreed with 
Dr. Beck that with either the Sluder or any other type of 
operation it was easy to remove the tonsil and, after passing 
an instrument all around in the tonsillar fossa, to conclude that 
one had performed a perfect tonsillectomy. On the othe 
hand, if with a dull retractor one elevated the anterior pillar 
so as to expose the whole supratonsillar space there would 
frequently be brought into view a small remnant of tonsillar 
tissue. 

Some years ago, when first doing tonsillectomies, he made 
a good many microscopic sections and found that the muscle 
tissue extended into the capsule and that the gross appear- 
ance of this tissue on the capsule was by no means an indica- 
tion, as claimed by some men, of too extensive removal of the 
tonsil. 

Thorough inspection of the entire tonsillar fossa by retrac- 
tion of the pillars was the only safeguard against leavir 
behind unrecognized portions of tonsillar tissue. 

Dr. Josepn D. Heitcer, Louisville, Ky., said that in 1914 
Grunwald published an article in the Archiv. fur Laryngologie 
und Rhin., dealing with the tissue Dr. Richards spoke of and 
apparently in the location from which the essayists said they 
had removed the tissue. Grunwald described five main types 
of tonsillar formation dependent upon the relation of the 
plica transversa to the upper and lower poles of the tonsil. The 
various plicz undergo various types of change, which influence 
very markedly the development of the tonsil. Grunwald at- 
tributed the aberrant portion of the tonsil tissue, simply the 
portion snared off, to the development of these various plice, 
but the percentage of these variations was very much lower 
than that found by the essayists. 

Dr. Exmer L. Kenyon called attention to Dr. Richards’ 
remark concerning muscle tissue being found in the capsule 
and said it was perhaps not commonly known that lymphatic 
tissue penetrates and forms islets in the capsule. He won- 
dered whether it might not be found upon careful microscopic 
study that these islets completely penetrated the capsule, and 
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thought this might explain why lymphatic tissue was found 
outside the capsule. 

Dr. SaAMvuEL J. PEARLMAN (closing) agreed that there was 
such a fold of tissue as Dr. Richards had described, and it 
might be that in some instances some of it had been taken 
for study. However, they inspected the tonsil and fauces as 
carefully as possible, and many cases did not present these 
findings. They took sections along the course of the anterior 
plica, not always up in the angle but always at least half way 
up, so that there was never any question of getting tissue 
around the lingual tonsil. He believed there was sufficient 
anatomic reason for finding this tissue, even after apparently 
complete removal. Some of the tissue was microscopic and 
could not be seen with the naked eye. Occasionally they found 
very small follicles under the microscope; other tissue was 
diffuse in character. They stated in the paper that they did 
not know whether this lymphoid tissue would atrophy or hyper- 
trophy and also stated that anatomically lymphoid tissue is 
often present following apparently complete removal of the 
tonsils. There is lymphoid tissue in this region continuous 
with the tonsil and performing the same function, but in all 
instances it cannot be removed with the tonsil. He did not 
think the tissue they examined was granulation tissue, as it 
had none of the appearance of granulation tissue. They had 
done the best they could, but anatomically it was impossible 
to remove tonsils 100 per cent by any method whatever. 


Paper: “Differential Diagnosis of Labyrinthitis Syphilitica Tarda 
and Neurolabyrinthitis Syphilitica.’’* 


By Geo. W. MACKENzIkF, M. D., 


PHILADELPHIA. 
DISCUSSION. 

Dr. GeorGeE E. SHAMBAUGH said that he expressed the sense 
of the society in saying they were all very grateful to Dr. 
Mackenzie for coming to Chicago and that they all appre- 
ciated very much his clear, lucid discussion of an interesting 
condition. His presentation was so clear that no one could 
have difficulty in following him. 


*See page 847. 
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Dr. Shambaugh asked Dr. Mackenzie what he had to say 
about the use of arsphenamin in luetic cases. Some observa- 
tions have been made which suggest that this drug may have 
a very specific effect upon the eighth nerve. He could recall 
three cases where a patient afflicted with lues had developed 
labyrinthine symptoms with a more or less profound destruc- 
tion of the hearing and where the administration of arsphena- 
min had been followed rather abruptly by a very marked 
exacerbation of the labyrinthine symptoms. The idea that 
an improvement follows further use of the drug had not shown 
itself in these cases. 

Dr. J. Gorpon WiLson said he had listened with great pleas- 
ure to the interesting and instructive paper of Dr. Mackenzie. 
He thought there was no doubt that theoretically electrical 
stimulation is better than either caloric or rotation stimula- 
tion. His experience was that in man the results of electrical 
stimulation were divergent and not sufficiently sharp and re- 
liable. He used three to four milliamperes and so avoided dis- 
comfort and pain. Within the last month he had occasion to 
observe in man in erect posture electrical stimulation of the 
vestibular mechanism with such a current and noted that while 
typical falling reaction was prominent and some vertigo was 
present there was very little or no nystagmus. 

In regard to the hereditary cases, it is recognized that the 
majority of them become apparent between the eleventh and 
seventeenth year, usually associated with syphilitic stigmata 
in other parts of the body. Those are the cases which present 
the anomalies in regard to hearing and pressure symptoms. 
In the case of eighth nerve lesions in acquired cases of syphilis, 
one meets with three varieties: First, where both functions 
are affected ; second, those in which disease falls chiefly on the 
acoustic apparatus; and third, those which involve chiefly the 
vestibular. The latter are frequently delayed in their onset, 
coning first into notice with a crisis. 

In regard to treatment, Dr. Wilson had seen, as many others 
have, acute exacerbations after the use of hypodermic doses 
of salvarsan, so he now prefers to use mercurial treatment 
before using salvarsan. In hereditary cases treatment is un- 
satisfactory and in marked contrast to the results obtained in 
acquired cases. 
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Dr. ALFreD Lewy said that some years ago he undertook 
to follow up some of Dr. Mackenzie's investigations of the 
auditory nerve with the galvanic current. He thought he had 
learned the proper technic, but found that the attempt became 
so painful to the patient before a diagnostic conlusion could 
be arrived at that the test had to be discontinued. He had 
given up the attempt because the patients did not tolerate it. 
He thought the tests probably necessitated a special type of 
apparatus in which the current strength could be absolutely 
controlled, certainly better than the usual rheostats do it, and 
a milliamperemeter of greater accuracy and delicacy than the 
ordinary. The instrument which he used was attached to 
the street current, and this constituted another difficulty, as 


4 


the current, at least in Chicago, varies suddenly according to 


‘he demands on it. His apparatus was not capable of con- 
trolling it to the fine degree of precision necessary to make 
this delicate test. ; 


Dr. Lewy asked Dr. Mackenzie, in closing, to describe in 
detail the type of apparatus he used and to state whether or 
not he used the street current or some type of battery that 
could be controlled more accurately. 

Dr. L. W. Dean, Iowa City, Iowa, said he had been inter- 
ested in the galvanic tests of Dr. Mackenzie for many years. 
He asked Dr. Mackenzie if the late manifestations of syphilis 
occurring in tabes were shown by his tests to be labyrinthitis 
or neurolabyrinthitis. 

Dr. JosepuH D. Heitcer, Louisville, Ky., said that his expe- 
rience was similar to that of Dr. Wilson. He had talked with 
Dr. Mackenzie and read his book, which he published in 1910, 
and had tried out the street current, without results. Finally 
he went down to Dr. Mackenzie and took up the work with 
him. Dr. Heitger had been looking for a large nystagmus, 
such as would be obtained in the use of the caloric or turning 
test, but it was pointed out that the real nystagmus to look 
for was just a tiny little jerk. He accordingly had an appa- 
ratus constructed under the direction of the electrician and 
Dr. Mackenzie which had a very delicate milliamperemeter, 
rheostat and polarity changer, and with this a good deal of the : 
pain mentioned by Dr. Lewy could be eliminated by getting 
the reaction at just the moment it should be obtained, having 
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the electrodes, the patient’s hands and tragus well soaked with 
salt solution. The greater resistance that is offered, the more 
pronounced the pain. 

A point which had occurred to Dr. Heitger while listening 
to the paper was that Dr. R. Foster Moore, in a recent book, 
made the statement that interstitial keratitis could not be pre- 
vented by any form of treatment. This was a rather broad 
statement and, coming from a man of Dr. Moore’s experience 
in ophthalmology, it must be accepted. It was a question with 
Dr. Heitger whether any of the tarda forms could be prevented 
even if detected early. In a series of studies of congenital 
syphilis in the Department of Pediatrics in the Barnes Hospital 
of St. Louis, including several hundred cases, it is of con- 
siderable note that only three cases of the classical Hutchinson 
triad were found. 

Another point was that probably many of the cases slipped 
‘ through the examiner’s hands because a complete functional 
examination was not always made. A patient might come in 
complaining of deafness in one-ear only, but careful exam- 
ination might reveal that both ears were affected, one more 
than the other. Dr. Heitger thought if both ears were tested 
thoroughly, both with the functional tests of the cochlea and 
the other tests as given by Dr. Mackenzie, all would have the 
same experience that he had had, namely, that it was a matter 
of learning the technic and controlling it carefully. 

Dr. Norvat H. Pierce said that Dr. Mackenzie exmplified 
the qualities of his stock which had caused it to persist so 
long in the bleakest portion of the world, namely, persistence. 
He had been advocating for years and years the use of the 
electric reaction in cases of labyrinthine trouble, but for some 
reason or other it had not become popular. Dr. Pierce was 
rather inclined to think that the Viennese school in the early 
days looked askance at it, and perhaps this had had some effect 
on its general acceptance. He had had the experience that 
Dr. Lewy and others probably had had. The pain and uncer- 
tainty had been caused by an improper apparatus, but that 
the test was of great value he was convinced and believed the 
profession was to blame for not using this valuable means of 
diagnosis more frequently. Dr. Pierce thought Dr. Macken- 
zie’s valuable paper would bear fruit and that the tests would 
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‘he demands on it. His apparatus was not capable of con- 
trolling it to the fine degree of precision necessary to make 
this delicate test. 

Dr. Lewy asked Dr. Mackenzie, in closing, to describe in 
detail the type of apparatus he used and to state whether or 
not he used the street current or some type of battery that 
could be controlled more accurately. 

Dr. L. W. Dean, Iowa City, Iowa, said he had been inter- 
ested in the galvanic tests of Dr. Mackenzie for many years. 
He asked Dr. Mackenzie if the late manifestations of syphilis 
occurring in tabes were shown by his tests to be labyrinthitis 
or neurolabyrinthitis. 

Dr. JoserH D. Heitcer, Louisville, Ky., said that his expe- 
rience was similar to that of Dr. Wilson. He had talked with 
Dr. Mackenzie and read his book, which he published in 1910, 
and had tried out the street current, without results. Finally 
he went down to Dr. Mackenzie and took up the work with 
him. Dr. Heitger had been looking for a large nystagmus, 
such as would be obtained in the use of the caloric or turning 
test, but it was pointed out that the real nystagmus to look 
for was just a tiny little jerk. He accordingly had an appa- 
ratus constructed under the direction of the electrician and 
Dr. Mackenzie which had a very delicate milliamperemeter, 
rheostat and polarity changer, and with this a good deal of the 
pain mentioned by Dr. Lewy could be eliminated by getting 
the reaction at just the moment it should be obtained, having 
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the electrodes, the patient’s hands and tragus well soaked with 
salt solution. The greater resistance that is offered, the more 
pronounced the pain. 

A point which had occurred to Dr. Heitger while listening 
to the paper was that Dr. R. Foster Moore, in a recent book, 
made the statement that interstitial keratitis could not be pre- 
vented by any form of treatment. This was a rather broad 
statement and, coming from a man of Dr. Moore’s experience 
in ophthalmology, it must be accepted. It was a question with 
Dr. Heitger whether any of the tarda forms could be prevented 
even if detected early. In a series of studies of congenital 
syphilis in the Department of Pediatrics in the Barnes Hospital 
of St. Louis, including several hundred cases, it is of con- 
siderable note that only three cases of the classical Hutchinson 
triad were found. 

Another point was that probably many of the cases slipped 
through the examiner’s hands because a complete functional 
examination was not always made. A patient might come in 
complaining of deafness in one ear only, but careful exam- 
ination might reveal that both ears were affected, one more 
than the other. Dr. Heitger thought if both ears were tested 
thoroughly, both with the functional tests of the cochlea and 
the other tests as given by Dr. Mackenzie, all would have the 
same experience that he had had, namely, that it was a matter 
of learning the technic and controlling it carefully. 

Dr. Norvat H. Pierce said that Dr. Mackenzie exmplified 
the qualities of his stock which had caused it to persist so 
long in the bleakest portion of the world, namely, persistence. 
He had been advocating for years and years the use of the 
electric reaction in cases of labyrinthine trouble, but for some 
reason or other it had not become popular. Dr. Pierce was 
rather inclined to think that the Viennese school in the early 
days looked askance at it, and perhaps this had had some effect 
on its general acceptance. He had had the experience that 
Dr. Lewy and others probably had had. The pain and uncer- 
tainty had been caused by an improper apparatus, but that 
the test was of great value he was convinced and believed the 
profession was to blame for not using this valuable means of 
diagnosis more frequently. Dr. Pierce thought Dr. Macken- 
zie’s valuable paper would bear fruit and that the tests would 
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be used more frequently, especially if one could differentiate 
diseases of the terminal apparatus and of the nerve itself. He 
did not believe that the profession was absolutely dependent 
upon this method for this differential diagnosis, for the very 
therapeutic tests Dr. Mackenzie recommended would locate 
the syphilitic disease. If under mercury the patient recovered 
there was no doubt that the disease was meningitis; if not, the 
disease was in the labyrinth. 

Dr. Pierce asked Dr. Mackenzie to tell the society what was 
the best kind of apparatus and the best method by which this 
means of diagnosis was carried out. 

Dr. SAMUEL SALINGER, in connection with the discussion 
as to the apparatus, asked if Dr. Mackenzie had ever tried 
applying the galvanic current direct to the drum membrane. 
Dr. Salinger had done this by means of a sponge placed 
directly in contact with the drum membrane and had found 
it possible to obtain a reaction with a current of not more 
than one or two milliamperes. He was convinced that if one 
had the praper milliamperemeter they could obtain the re- 
action with less pain than was possible by the other method 
and without having to pass the current through the enormous 
amount of tissue that is necessary when the electrode is applied 
to-the tragus. He was interested to know whether Dr. Mack- 
enzie had ever attempted the test in this way. 

Dr. Josepn C. Beck referred to the treatment in the heredi- 
tary tarda cases. In the past year he had observed four cases 
which were very interesting. One was a meningeal case late 
in life, in which there was a bilateral deafness, both labyrinths 
being knocked out, with bilateral facial paralysis. He assumed 
that this condition extended through the internal auditory 
meatus. This sort of case was of great importance from the 
point Dr. Shambaugh had mentioned. The patient was placed 
on arsphenamin, and Dr. Beck had never seen a patient who 
responded more readily to the intravenous use of this drug. 
The condition cleared up and the patient left the city, but 
three weeks later he received a letter from him stating that 
he was completely deaf and that the face was immobile again. 
Dr. Beck thought Dr. Mackenzie would recall the work of Dr. 
Benario showing that swelling of the nerves in the narrow 
canal occurred in the early part of the treatment, but if fol- 
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lowed by more arsphenamin this condition would clear up. 
This had been the experience of many men, among them Hata, 
who claims to be the man who discovered salvarsan, and 
Dr. Beck thought this an important thing to bring out. He 
had had several cases of hereditary tarda in which the symp- 
toms mentioned by Mackenzie were present. He had tried 
the galvanic current and the man screamed with pain as soon 
as the current was turned on, claiming that he felt severe pain 
at the site of application of the current. Dr. Beck was inter- 
ested to know what type of apparatus Dr. Mackenzie had used 
that the patients could stand as much as 20 milliamperes. 

In a case of hereditary tarda with marked keratitis they 
placed the patient on a chair and surrounded her with a rubber 
cover and burned calomel, allowing the calomel fumes to cover 
the patient's body. It seemed that this form of mercurializa- 
tion had a very desirable effect on these deaf patients. Dr. 
Beck had recently seen a boy of about 20, who was absolutely 
deaf, who gave no reaction to cold water or turning and who 
had a severe labyrinthitis. Three months later he had a nega- 
tive Wassermann reaction. That man’s ear improved marked- 
ly on some days and then again he would be practically stone 
deaf. He had no reaction to turning, and when the electric 
current was applied he complained of severe pain and did not 
tolerate the test. 

Dr. Beck expressed his gratitude to Dr. Mackenzie for his 
excellent paper. 

Dr. ROBERT SONNENSCHEIN Said that the change in the bone 
conduction in early cases of syphilis had been noted, especially 
by Oscar Beck and others. It was characteristic that before 
the hearing changed to any degree the bone conduction was 
very markedly changed. Dr. Sonnenschein asked Dr. Macken- 
zie whether in the cases where the ear was markedly impaired 
the change in bone conduction threw any light on the differen- 
tiation between labyrinthitis and neurolabyrinthitis. 

Dr. Harry Wooprurr, Joliet, Ill., speaking in regard to 
involvement of the eyes, said he had been rather struck with 
the infrequency with which one encountered involvement of 
the labyrinth with interstitial keratitis. Interstitial keratitis 
from hereditary syphilis was one of the more common eye 
diseases—in fact, phlyctenular keratitis and interstitial kera- 
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titis form the most common diseases of the cornea in child- 
hood. It had been mentioned that one seldom finds the 
Hutchinson triad in these cases and that there was lack of re- 
sults from any form of treatment, and Dr. Woodruff thought 
the ophthalmologists would agree with this statement. Some 
had gone so far as to advocate not treating theses cases at all, 
but he always treated them energetically with some form of 
mercury. It was true that during the treatment of these cases 
the second eve would nearly always become involved, notwith- 
standing the thoroughness of the treatment. The results in 
these cases were not so bad, so far as the cornea was con- 
cerned. It was seldom that permanent and complete loss of 
vision occurred. Dr. Woodruff recalled a case which he had 
had under observation for many years with interstitial kera- 
titis and also involvement of the labyrinth. The cornea cleared 
up very well and the patient had useful vision, while the laby- 
rinth never recovered, although it had not reached a stage 
that incapacitated her. She had thorough treatment over a long 
period with apparently no effect on the labyrinth but a good 
effect on the cornea. Whether this was simply the result of 
time or of the mercury he could not say. 

Dr. THoMas FaitH agreed with Dr. Woodruff regarding 
the appearance of keratitis in the second eye. He recalled that 
some years ago it was a common notion not to treat syphilis 
in interstitial keratitis but to regard the disease as postsyphilitic 
and improve the general health in every way possible, clear- 
ing up the indications of the disease as far as possible. 

Dr. Geo. W. MACKENzIE (closing) expressed his pleasure 
with the discussion and thanked the gentlemen who took part 
in it. 

Regarding Dr. Shambaugh’s question about exacerbations 
following the use of arsenical preparations, Dr. Mackenzie re- 
called that just after the International Congress in Boston 
where Dr. Beck took part in the discussion of the vaccine 
treatment of middle ear suppuration, the question arose as to 
what arsphenamin might do to the optic nerve. At that time 
Dr. Beck published a paper in which he stated his experience 
with the Herxheimer reaction and other things, including 
neurorecurrences. He thought this would answer Dr. Sham- 
baugh’s question. Before the day of arsphenamin many other 
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preparations were used, and the big objection was that the 
arsenic hit the central nervous system too often and too hard, 
more particularly the cranial nerves, so that Hata, with 
Ehrlich, tried to obtain a synthetic arsenic preparation 
that would not do these damages. Their success was chal- 
lenged for a while when some odd cases of damage to the 
second and eighth nerves were reported. [ut in those cases it 
was found that upon pushing the arsenic preparations still 
further and harder, these conditions that appeared to be caused 
by the arsenic cleared up, showing that the apparently bad 
results were produced by insufficiency of treatment rather than 
by the salvarsan itself. 

Regarding Dr. Wilson’s question aiout the 20 milliamperes, 
Dr. Mackenzie said that in the papc~ he stated that he used 
20, or as much as the patient could i 'eraie. Very few of 
them could tolerate more than 10 or 12 ma. In a deafmute 
institution in which he did some work he pushed the milliam- 
perage up to 20 in those cases where the patient was particu- 
larly anxious to cooperate, but for practical purposes this 
strength was not necessary. He thought one did not need to 
use more than 8, but occasionally he goes as high as 12. He 
had tried 20 on himself and admitted that it was very painful. 
Dr. Wilson said that his patients did not complain so much 
of the pain as of the falling reaction. If the technic was good 
Dr. Mackenzie was sure that it was possible to get reaction 
that could be observed with the eye long before the appearance 
of vertigo, and any patient who had a falling reaction because 
of the galvanic current already had marked nystagmus, the 
difficulty being that the operator did not recognize it. No one 
can look into a patient’s eye at a distance and tell through 
the ordinary palpebral fissure just when the nystagmus be- 
gins. The nystagmus obtained with the galvanic test is a 
mixed rotary and horizontal nystagmus, not one form alone 
but mixed, because the end organs are being stimulated in all 
three canals. 

The first requisite in making this test is a good light. The 
operator must get into a favorable location, with a head mir- 
ror in position and, standing in front of the patient, throw 
the light into the patient’s eyes obliquely. Next, the head 
must be tilted very slightly backward with the lids elevated by 
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the thumb of the examiner, so that the equator of the globe 
may be observed. A movement of 2 mm. at the corneal lim- 
bus is equivalent to 2 mm. at the equator. With the head 
tilted backward and lid elevated, one can distinguish well what 
would be a very tiny nystagmus at the corneal limbus. The 
question has been asked, why not try for a big movement? 
The same objection applies here as in the case of after-nys- 
tagmus. In after-turning nystagmus one will notice a wide 
excursion nystagmus immediately upon stopping turning, 
which can be seen at a considerable distance through the nor- 
mal palpebral fissure, which gradually slows down until it 
ceases altogether. The most essential thing to do is to time 
the nystagmus, and if one is not a keen observer he will 
surely miss the fine movements toward the end of the re- 
action or, say, after fifteen seconds, when he is apt to record 
the after-nystagmus as fifteen seconds. The careful examiner 
should study the movements in the after-turning test until they 
cease altogether. Irom the fifteenth second on to the twen- 
ty-fourth, the movements will be observed to become finer 
and finer until it becomes a question whether there is any 
movement or not. He thought it was well to use a split second 
stop watch and snap the moment the examiner thinks the 
movements cease and again when he is dead sure they have. It 
is just as difficult to time the after-nystagmus as it is to make 
the galvanic test. If one produces with galvanism a big, coarse 
nystagmus, the question of the personal equation enters too 
much. For instance, the observer is left to judge the length 
and frequency of the excursion when they are equal on the two 
sides. That is surely poor technic. The proper thing to do 
is to use the least amount of milliamperage that is required 
to produce the least amount of nystagmus. Nystagmus which 
is just as fine as that noted after the sixteenth or seventeenth 
second in the case of after-turning nystagmus. Otherwise the 
test would be of no value. The same thing applies to the 
after-turning nystagmus in that we time the least amount of 
nystagmus. 

Dr. Mackenzie thought he might have left some confusion 
in the minds of some of those present as to the types of syph- 
ilis of the temporal bone. He had described during the last 
several years the types of syphilis he was best acquainted with 
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and which were p' yssible of differentiation by the galvanic test. 
There are other forms which he did not feel prepared to dis- 
cuss at this time. In Providence a week previously Dr. Mac- 
kenzie spoke of some other forms that he hoped to put on a 
sounder basis than they are at present. Parasyphilis or meta 
syphilis is not tardy syphilis; they are entirely different condi- 
tions. Neurolabyrinthitis is not syphilitica tarda, but the result 
of syphilis of the meninges that every syphilitic patient mani 
fests more or less during the secondary stage. Syphilis is 
pathologically a perivascular round cell infiltration. This char 
acter of infiltration is found more or less evident in all granu- 
lomatous inflammations but not so characteristic as in syphilis 
When a patient has syphilitic meningitis of the arachnoid, and 
more especially of the pia, there is not only the meningitis 
present but meningoencephalitis. Later there is cicatrization, 
and nothing scars like syphilis. After several years of con- 
traction of the previously inflamed membrane and _ cortex, 
atrophy of the cortex of the brain results; in other words, 
paresis. The same explanation holds in the case of the spinal 
cord. In the Lissauer zone, wltere there is no medullary sheath 
to the fibers of the posterior roots, we have a place where the 
resistance is weakest that is most affected, and when the pia 
shrinks it gives rise to the socalled lightning pains of tabes. 
If it happens to hit the fifth nerve the patient is liable to have 
(in the cervical type of tabes) tic douloureaux. Dr. Mackenzie 
recalled a case in which the Gasserian ganglion had been 
operated on and removed. The patient subsequently was 
seen in the Neurologic Clinic and, in spite of the fact that the 
Gasserian ganglion had been removed, the patient still had 
pains because the Gasserian ganglion is peripheralward of the 
roots of the sensory part of the fifth nerve. The same process 
takes place in the eighth nerve, when we have a primary atro- 
phy, due to the effects of the original neurosyphilis and the 
subsequent contraction that takes place in the meninges. 
Retrolabyrinthine primary atrophy of the eighth nerve is com- 
parable with primary atrophy of the optic nerve. Dr. Ma 

kenzie did not care to go into this fully at present, because he 
is still working on it and will not be prepared to give the most 
definite findings for some years. This is perhaps the condition 


that Dr. Dean had in mind. In these cases the deafness is due 
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to primary atrophy of the nerve and not to the Hutchinson’s 
eyphilitic triad. Primary atrophy is due to the late effects of 
earlier neurosyphilis. 

Regarding Dr. Heitger’s statement concerning the fact that 
they found only three cases of the Hutchinson triad in 700 
cases of congenital syphilis studied in St. Louis, Dr. Mac- 
kenzie said that the reason for this was that if a child was af- 
fected at 13 years of age with a syphilitic keratitis, that child 
was usually sent to the eye clinic. If it happened to be affected 
with difficulty of hearing it was sent to the ear clinic. For 
this reason very few cases of Hutchinson's triad were found 
in the syphilitic clinic because the parents probably knew little 
of the original cause of the eye or ear trouble. Dr. Macken- 
zie thanked Dr. Heitger for making clear his early expe- 
riences, and then his later experience with the galvantic test. 
He considered Dr. Heitger a real scientist who, when he knew 
a person had something worth while, made a trip to that per- 
son’s clinic and stayed there until he had learned all he could 
of the other fellow’s technic. He thought Dr. Heitger would 
bear him out that he had found the nystagmus present before 
the patient complained of vertigo and without any falling re- 
action. If the patient was asked if the test was painful, he 
would answer “no.”’ Some children are a little fearful if one 
starts with electricity, but after obtaining their confidence 
the test can be made quite readily. He invariably makes the 
galvanic test, and where it is necessary makes all three, and 
then asks the patient which was the most painful. They in- 
variably say the caloric test is the most distressing, no doubt 
because it produces, with the head erect, rotary nysgtamus; 
besides the caloric test is more unpleasant than the galvanic 
test, for the reason that it is less under control and it is prone 
to produce vomiting and severe vertigo that is hardly possible 
with the galvanic. He believed the least unpleasant test of 
all was the galvanic. 

As to the technic, the observation of the nystagmus was of 
the very greatest importance. Dr. Mackenzie uses an electric 
apparatus made by Geiger of Philadelphia, which was de- 
signed for his particular purpose. He formerly used the cur- 
rent from the Professional Building, in which his office was 
located, which generated its own current and which was sup- 
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posed to be 110 volts but really averaged about 90 volts. He 
has an ammeter which is full jeweled, the same as a full jeweled 
watch. As to voltage and milliamperage he did not know the 
exact difference, whether 220 or 110 volts would produce any 
difference in effect so long as the milliamperage remained the 
same. Where he is located at present he uses the street cur 
rent of 110 volts. So far as the ammeter readings were con- 
cerned, he could see no difference in the reaction between the 
current formerly used which tested out at 90 volts and that 
which he is using at present, which is 110 volts. He was not 
expert enough to answer the questions raised by Dr. Richards. 
In his opinion the apparatus could be used with the street cur- 
rent because he is now getting just as satisfactory results as 
* when he used the 90 volts. 


A very essential point in the work is to see that the elec- 
trodes are perfectly wet. He uses normal saline solution; 
why, he does not know, except that he had been told by elec- 
trical experts and neurologic experts that they used salt solu- 
tion, and he had adopted it empirically. He has the electrodes 
dripping wet, with a small ball electrode for the ear with con- 
tact that can be made and broken at will. He has a polarity 
switch in connection with the instrument. It is necessary to 
have an assistant to control the current and read the meter. 
He does not know the polarity while making the test, but the 
moment he observes the nystagmus he notes the polarity. He 
starts with a low current and is never satisfied with one test. 
If a questionable reaction is observed at 3 or 314 m. a. and 
at 4 or 5, the movements are unmistakable, we know the re- 
action is positive somewhere between 31% and 4% m. a., when 
we generally credit it as 4. He is not satisfied with one test 
atone, but repeats the test. It is absolutely necessary to have 
a good light, to look for eye movements at the equator of the 
globe, to use a very small ball electrode, or put the electrode 
into the canal, ignoring the tragus, and to have the electrodes 
very wet. 

As to the electrode applied to the tympanic membrane, Dr. 
Mackenzie saw no objection to this and hoped that Dr. Sa- 
linger would continue using it in that way and give the re- 
sults of his findings at a later date. 
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Dr. Mackenzie had obtained some very definite results with 
4 m. a. of current. It is known that if a human being is hit 
in the head with a brick or shovel or the skull is fractured 
from any cause whereby the petrous bone is not only broken 
but the fragments are displaced and overriding and the patient 
bleeds from the ear, not only blood but spinal fluid, then the 
inner ear must be out of function. In cases of this kind we 
find mixed horizontal and rotary nystagmus, to the opposite 
side, with complete deafness. Why does such a patient have 
nystagmus to the other side? The patient has mixed hori- 
zontal and rotary nystagmus to the other side because he has 
lost the tonus from the ampulla of all three semicircular 
canals, which was present when the ear was intact. The tonus 
is lost immediately the labyrinth is destroyed and the balance 
is in favor of the other side. The amount of loss can be meas- 
ured with galvanism. The minimum amount of anedal cur- 
rent to produce nystagmus to the opposite side comparable 
with destruction is 4 m. a. This indicates that the tonus 
loss by the destruction equals 4 m. a. He has verified this, 
for although the patient’s labyrinth is destroyed the nerve 
stem is intact and reactive, and by applying 4 m. a. of cathode 
stimulation to the destroyed side the nystagmus to the opposite 
side is arrested. Applying 4 more m. a. to the destroyed side, 
making a total of 8 m. a. stimulation, produces a nystagmus 
toward the side of destruction. 

Dr. Mackenzie extended a cordial invitation to anyone who 
happened to be in Philadelphia to visit him and said he would 
be glad to go over the galvanic test with them and demonstrate 
the technic. 











